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1981 


sphingosine or (sphingosine adj 
phosphate) or 

(sphingosine-l-phosphate) or 
(sphingsine adj l-phosphate) 


US-PGPUB; 
USPAT 


OR 


OFF 


2006/05/30 14:51 


12 


1016 


11 and (fibrosis or fibrotic or 
pulmonary or lung or fibro? or 
fibrose?) 


US-PGPUB; 
USPAT 


OR 


OFF 


2006/05/30 14:51 


L3 


331 


(sphingosine adj phosphate) or 
(sphingosine-l-phosphate) or 
(sphingsine adj l-phosphate) 


US-PGPUB; 
USPAT 


OR 


OFF 


2006/05/30 14:51 
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217 


13 and (fibrosis or fibrotic or 
pulmonary or lung or fibro? or 
fibrose?) y 
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OR 


OFF 
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pulmonary or lung or fibro? or 
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USPAT 
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OFF 
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Connec£:ing via Winsock to STN 



Welcome to STN International! Enter x:x 

LOGINID:SSSPTA1616BSK 

PASSWORD: 

TERMINAL (ENTER 1, 2, 3, OR ?):2 



ir********* Welcome to STN International ********** 

NEWS 1 Web Page URLs for STN Seminar Schedule - N. America 

NEWS 2 "Ask CAS" for self-help around the clock 

NEWS 3 JAN 17 Pre-1988 INPI data added to MARPAT 

NEWS 4 FEB 21 STN Ana Vis t^ Version 1.1, lets you share your STN AnaVist 
visualization results 
FEB 22 The IPC thesaurus added to additional patent databases on STN 
FEB 22 Updates in EPFULL; IPC 8 enhancements added 
FEB 27 New STN AnaVist pricing effective March 1, 2006 
MAR 03 Updates in PATDPA; addition of IPC 8 data without attributes 
MAR 22 EMBASE is now updated on a daily basis 

APR 03 New IPC 8 fields and IPC thesaurus added to PATDPAFULL 
APR 03 Bibliographic data updates resume; new IPC 8 fields and IPC 
thesaurus added in PCTFULL 
NEWS 12 APR 04 STN AnaVist $500 visualization usage credit offered 
NEWS 13 APR 12 LINSPEC, learning database for INSPEC, reloaded and enhanced 
NEWS 14 APR 12 Improved structure highlighting in FQHIT and QHIT display 
in MARPAT 

NEWS 15 APR 12 Derwent World Patents Index to be reloaded and enhanced during 

second quarter; strategies may be affected 
NEWS 16 MAY 10 CA/CAplus enhanced with 1900-1906 U.S. patent records 
NEWS 17 MAY 11 KOREAPAT updates resume 

NEWS 18 MAY 19 Derwent World Patents Index to be reloaded and enhanced 



NEWS 5 
NEWS 6 
NEWS 7 
NEWS 8 
NEWS 9 
NEWS 10 
NEWS 11 



NEWS EXPRESS 



NEWS HOURS 
NEWS LOGIN 
NEWS IPCS 
NEWS X25 



FEBRUARY 15 CURRENT VERSION FOR WINDOWS IS V8.01a, 
CURRENT MACINTOSH VERSION IS V6.0c(ENG) AND V6.0Jc(JP), 
AND CURRENT DISCOVER FILE IS DATED 19 DECEMBER 20135. 
V8.0 AND V8.01 USERS CAN OBTAIN THE UPGRADE TO V8.01a AT 
http: //download. cas.org/express/v8 . 0-Discover/ 

STN Operating Hours Plus Help Desk Availability 
Welcome Banner and News Items 

For general information regarding STN implementation of IPC 8 
X.25 communication option no longer available after June 2006 



Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 



COMPLETE THE STN SURVEY - APRIL 27 THROUGH MAY 31 
Dear valued STN customer , 

In an effort to enhance your experience with STN, we would 
like to better \inderstand what you find useful. Please take 
approximately 5 minutes to complete a web survey. 



If you provide us with your name, login ID, auid e-mail address, you 
will be entered in a drawing to win a free iPod(R) . Your responses 
will be kept confidential and will help us make future improvements 
to STN. 

Take survey: http://www.20omerang.com/survey.zgi7psWEB2259HNKWTUW 
Thank you in advance for your participation. 

★ STN Colioinbus *************** 

FILE 'HOME' ENTERED AT 14:19:07 ON 30 MAY 2006 
=> file reg 

COST IN U.S. DOLLARS SINCE FILE TOTAL 



FILE 'REGISTRY' ENTERED AT 14:19:15 ON 30 MAY 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 29 MAY 2006 HIGHEST RN 885947-35-3 
DICTIONARY FILE UPDATES: 29 MAY 2006 HIGHEST RN 885947-35-3 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH January 6, 2006 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 



* The CA roles and document type information have been removed from * 

* the IDE default display format and the ED field has been added, * 

* effective March 20, 2005. A new display format, IDERL, is now * 

* available and contains the CA role and document type information. * 



Structure search iteration limits have been increased. See HELP SLIMITS 
for details. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

http: //www. cas . org/ONLINE/UG/regprops . html 

=> s sphingsine 1-phosphate 
0 SPHINGSINE 
18883895 1 



FULL ESTIMATED COST 



ENTRY 
0.21 



SESSION 
0.21 



★ 



231574 PHOSPHATE 

376 PHOSPHATES 
231574 PHOSPHATE 



LI 



(PHOSPHATE OR PHOSPHATES) 
0 SPHINGSINE 1-PHOSPHATE 

(SPHINGSINE (W) 1 (W) PHOSPHATE) 



=> s sphingsine phosphate 
0 SPHINGSINE 
231574 PHOSPHATE 
37 6 PHOSPHATES 



L2 



2>1574 PHOSPHATE 

(PHOSPHATE OR PHOSPHATES) 
0 SPHINGSINE PHOSPHATE 

(SPHINGSINE (W) PHOSPHATE) 



=> s sphingosine l~phosphate 
528 SPHINGOSINE 

17 SPHINGOSINES 
545 SPHINGOSINE 

(SPHINGOSINE OR SPHINGOSINES) 

18883895 1 

231574 PHOSPHATE 

376 PHOSPHATES 
231574 PHOSPHATE 



=> d 80-83 

L3 ANSWER 80 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 39391-27-0 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN Lyase, sphinganine 1-phosphate (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN Aldolase, dihydro sphingosine 1-phosphate 
CN Dihydrosphingosine 1-phosphate aldolase 
CN Dihydrosphingosine 1-phosphate lyase 

CN E.C. 4.1.2.27 

CN Sphinganine 1-phosphate lyase 
CN Sphingosine 1-phosphate lyase 

CN Sphingosine phosphate lyase 
DR 37290-61-2 
MF Unspecified 
CI MAN 

LC STN Files: AGRICOLA, BIOSIS, CA, CAPLUS, CIN, TOXCENTER, USPAT2, 
USPATFULL 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

74 REFERENCES IN FILE CA (1907 TO DATE) 

75 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

L3 ANSWER 81 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 38597-28-3 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 1, 3, 4-Octadecanetriol, 2-ainino-, 1- (dihydrogen phosphate), (2S,3S,4R)- 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 1, 3, 4-Octadecanetriol, 2-amino-, 1- (dihydrogen phosphate), 

[2S-(2R*,3R*,4S*) ]- 
CN Phytosphingosine, 1-phosphate (SCI) 

OTHER NAMES: 

CN 4-D-Hydroxysphinganine 1-phosphate 
FS STEREOSEARCH 
MF CIS H40 N 06 P 

LC STN Files: BIOSIS, CA, CAOLD, CAPLUS, TOXCENTER, USPATFULL 
Absolute stereochemistry. 



L3 



83 



(PHOSPHATE OR PHOSPHATES) 
SPHINGOSINE 1-PHOSPHATE 

(SPHINGOSINE (W) 1 (W) PHOSPHATE) 



OH 



Me 




OH 



NH2 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



18 REFERENCES IN FILE CA (1907 TO DATE) 
18 REFERENCES IN FILE CAPLUS (1907 TO DATE) 
1 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 

L3 ANSWER 82 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 26993-30-6 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 4-Octadecene-l, 3-diol, 2-amino-, 1- (dihydrogen phosphate), (2S,3R, 4E)- 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 4-Octadecene-l, 3-diol, 2-amino-, 1- (dihydrogen phosphate), (E) -D-erythro- 
(8CI) 

CN 4-Octadecene-l, 3-diol, 2-aniino-, 1- (dihydrogen phosphate), 

[R-[R*,S*-(E)]]- 
OTHER NAMES: 

CN CIB-Sphingosine 1 -phosphate 

CN D-erythro-Sphingosine-l-phosphate 

CN Sphingosine 1 -phosphate 

FS STEREOSEARCH 

DR 26993-39-5 

MF C18 H38 N 05 P 

CI COM 

LC STN Files: ADISNEWS, AGRICOLA, ANABSTR, BIOSIS, BIOTECHNO, CA, CAPLUS, 
CASREACT, CHEMCATS, CSCHEM, EMBASE, IMSRESEARCH, IPA, MEDLINE, PROMT, 
RTECS*, TOXCENTER, USPAT2, USPATFULL 

(*File contains numerically searchable property data) 

Absolute stereochemistry. Rotation (-) . 
Double bond geometry as shown. 




**PROPERTY DATA AVAILABLE IN THE 'PROP* FORMAT** 

1130 REFERENCES IN FILE CA (1907 TO DATE) 

18 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
1138 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

L3 ANSWER 83 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 19794-97-9 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate) , (2S,3R)- (9CI) 

(CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate), D-erythro- (8CI) 
CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate), [R-(R*,S*)]- 
OTHER NAMES: 

CN (2S, 3R) -Sphinganine 1-phosphate 
CN CI 8 -Dihydro sphingosine 1-phosphate 
CN Sphinganine 1-phosphate 
FS STEREOSEARCH 

MF C18 H40 N 05 P 

LC STN Files: AGRICOLA, ANABSTR, BEILSTEIN*, BIOSIS, CA, CAPLUS, CASREACT, 
MEDLINE, TOXCENTER, USPAT2, USPATFULL 

(*File contains numerically searchable property data) 



Absolute stereochemistry. Rotation (-) . 




** PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

71 REFERENCES IN FILE CA (1907 TO DATE) 

3 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

72 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> file medline 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 47.44 47.65 

FILE 'MEDLINE* ENTERED AT 14:21:38 ON 30 MAY 2006 

FILE LAST UPDATED: 27 MAY 2006 (20060527/UP) . FILE COVERS 1950 TO DATE. 

On December 11, 2005, the 2006 MeSH terms were loaded. 

The MEDLINE reload for 2006 is now (26 Feb.) available. For details 
on the 2006 reload, enter HELP RLOAD at an arrow prompt (=>) . 
See also: 

http://www.nlm.nih.gov/mesh/ 

http: //www. nlm. nih. gov/pubs/techbull/nd04/nd04__mesh .html 

http : //www. nlm. nih . gov/pubs/techbull/nd05/nd05_med_data_changes . html 

http://www.nlm.nih.gov/pubs/techbull/nd05/nd05_2006_MeSH.html 

OLDMEDLINE is covered back to 1950. 

MEDLINE thesauri in the /CN, /CT, and /MN fields incorporate the 
MeSH 2006 vocabulary. 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 



=> e 


sphingsine 


1-phosphate/ct 


E# 


FREQUENCY 


AT 


TERM 


El 


24 




SPHINGOSINE: TU, THERAPEUTIC USE/CT 


E2 


13 




SPHINGOSINE: UR, URINE/CT 


E3 


0 




SPHINGSINE 1-PHOSPHATE/CT 


E4 


0 


1 


SPHINX/CT 


E5 


0 


2 


SPHYGMOMANOMETER/CT 


E6 


0 


2 


SPHYGMOMANOMETER, CONTINUOUS/CT 


E7 


284 


7 


S PH YGMOMANOMETERS /CT 


E8 


0 


2 


SPHYGMOMANOMETERS, CONTINUOUS/CT 


E9 


2 




SPHYGMOMANOMETERS: AE, ADVERSE EFFECTS/CT 


ElO 


3 




SPHYGMOMANOMETERS: CL, CLASSIFICATION/CT 


Ell 


4 




SPHYGMOMANOMETERS: EC, ECONOMICS/CT 


E12 


14 




SPHYGMOMANOMETERS: HI, HISTORY/CT 


=> e 


sphingosine 


1-phosphate/ct 


E# 


FREQUENCY 


AT 


TERM 


El 


0 


2 


SPHINGOSINE 1 PHOSPHATE RECEPTOR/CT 


E2 


0 


2 


SPHINGOSINE 1 PHOSPHATE RECEPTORS/CT 


E3 


0 




~> SPHINGOSINE 1-PHOSPHATE/CT 


E4 


0 


2 


SPHINGOSINE 1-PHOSPHATE RECEPTOR/CT 


E5 


0 


2 


SPHINGOSINE ACYLTRANSFERASE/CT 


£6 


0 


2 


SPHINGOSINE GALACTOSIDE/CT 



E7 -02 SPHINGOSINE N ACYLTRANSFERASE/CT 

E8 , 15 15 SPHINGOSINE N- ACYLTRANSFERASE/CT 

E9 0 1 SPHINGOSINE PHOSPHORYLCHOLINE/CT 

ElO 0 2 SPHINGOSINE PHOSPHORYLCHOLINE RECEPTORS/CT 

Ell 0 1 SPHINGOSINE-l-PHOSPHATE/CT 

E12 0 2 SPHINGOSINE-l-PHOSPHATE RECEPTOR/CT 

=> e e2 

ADDITIONAL TERMS AVAILABLE BY USING "SPHINGOSINE 1 PHOSPHATE RECEPTORS+XUSE/CT" 

E# FREQUENCY AT TERM 

El 0 1 SPHINGOSINE 1 PHOSPHATE/CT 

E2 0 2 SPHINGOSINE 1 PHOSPHATE RECEPTOR/CT 

E3 0 2 ~> SPHINGOSINE 1 PHOSPHATE RECEPTORS/CT 

E4 0 2 SPHINGOSINE 1-PHOSPHATE RECEPTOR/CT 

E5 0 2 SPHINGOSINE ACYLTRANSFERASE/CT 

E6 0 2 SPHINGOSINE GALACTOSIDE/CT 

E7 0 2 SPHINGOSINE N ACYLTRANSFERASE/CT 

E8 15 15 SPHINGOSINE N-ACYLTRANSFERASE/CT 

E9 0 1 SPHINGOSINE PHOSPHORYLCHOLINE/CT 

ElO 0 2 SPHINGOSINE PHOSPHORYLCHOLINE RECEPTORS/CT 

Ell 0 1 SPHINGOSINE-l-PHOSPHATE/CT 

E12 0 2 SPHINGOSINE-l-PHOSPHATE RECEPTOR/CT 



=> s el-e4, el0-el2 

0 "SPHINGOSINE 1 PHOSPHATE"/CT 
122 "SPHINGOSINE 1 PHOSPHATE RECEPTOR"/CT (54 TERMS) 

( "RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
122 "SPHINGOSINE 1 PHOSPHATE RECEPTORS "/CT (54 TERMS) 

( "RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
122 "SPHINGOSINE 1-PHOSPHATE RECEPTOR" /CT (54 TERMS) 

( "RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
122 "SPHINGOSINE PHOSPHORYLCHOLINE RECEPTORS"/CT (54 TERMS) 
("RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
0 SPHINGOSINE-l-PHOSPHATE/CT 
122 "SPHINGOSINE-l-PHOSPHATE RECEPTOR" /CT (54 TERMS) 
( "RECEPTORS , LYSOSPHINGOLI PID"+XUSE/CT ) 
L4 122 ("SPHINGOSINE 1 PHOSPHATE"/CT OR "SPHINGOSINE 1 PHOSPHATE RECEPT 

OR"/CT OR "SPHINGOSINE 1 PHOSPHATE RECEPTORS"/CT OR "SPHINGOSINE 
1-PHOSPHATE RECEPTOR"/CT OR "SPHINGOSINE PHOSPHORYLCHOLINE 
RECEPTORS"/CT OR SPHINGOSINE-l-PHOSPHATE/CT OR "SPHINGOSINE-l-PHO 
SPHATE RECEPTOR" /CT) 

=> s 14 and (fibrosis or fibrotic or fibroblast) 
82303 FIBROSIS 
7903 FIBROTIC 

8 FIBROTICS 
7908 FIBROTIC 

(FIBROTIC OR FIBROTICS) 
4 9255 FIBROBLAST 
104 422 FIBROBLASTS 
133561 FIBROBLAST 

(FIBROBLAST OR FIBROBLASTS) 
L5 6 L4 AND (FIBROSIS OR FIBROTIC OR FIBROBLAST) 

=> file caplus biosis embase uspatful 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 1.56 4 9.21 

FILE 'CAPLUS' ENTERED AT 14:24:14 ON 30 MAY 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'BIOSIS' ENTERED AT 14:24:14 ON 30 MAY 2006 
Copyright (c) 2006 The Thomson Corporation 



FILE 'EMBASE' ENTERED AT 14:24:14 ON 30 MAY 2006 



Copyright (c) 2006 Elsevier B.V. All rights reserved. 



FILE 'USPATFULL' ENTERED AT 14:24:14 ON 30 MAY 2006 

CA INDEXING COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 



=> s 14 
L6 



1881 L4 



=> s 16 and (fibrosis or fibrotic or alveolitis or fibro? or hamman-rich syndrome) 
L7 204 L6 AND (FIBROSIS OR FIBROTIC OR ALVEOLITIS OR FIBRO? OR HAMMAN- 

RICH SYNDROME) 

=> dup rem 17 

PROCESSING COMPLETED FOR L7 

L8 161 DUP REM L7 (43 DUPLICATES REMOVED) 

=> focus 

PROCESSING COMPLETED FOR L8 
L9 161 FOCUS L8 1- 

=> d ibib abs it 16 1-6 



Vol. 18, No. 6, pp. 



L6 ANSWER 1 OF 1881 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 2006:286425 BIOSIS 
DOCUMENT NUMBER: PREV200600282177 

TITLE: Sphingosine 1-phosphate receptors mediate stimulatory and 

inhibitory signalings for expression of adhesion molecules 
in endothelial cells. 

Kimura, Takao; Tomura, Hideaki; Mogi, Chihiro; Kuwabara, 
Atsushi; Ishiwara, Mitsuteru; Shibasawa, Kunihiko; Sato, 
Koichi; Ohwada, Susumu; Im, Doon-Soon; Kurose, Hitoshi; 
Ishizuka, Tamotsu; Murakami, Masami; Okajima, Fxamikazu 

[Reprint Author] 

Gunma Univ, Inst Mol and Cellular Regulat, Lab Signal 
Transduct, 3-39-15 Showa Machi, Maebashi, Gumma 3718512, 
Japan 

f oka j ima@showa . gunma-u .ac.jp 
Cellular Signalling, (JUN 2006) 
841-850. 

CODEN: CESIEY. ISSN: 0898-6568. 
Article 
English 

Entered STN: 24 May 2006 
Last Updated on STN: 24 May 2006 
Sphingosine 1-phosphate (SIP) stimulates expression of vascular cell 
adhesion molecule-1 and intercellular adhesion rnolecule-1 in human 
umbilical vein endothelial cells. SlP-induced actions were associated 
with nuclear factor kappa-B activation and inhibited by pertussis toxin as 
well as by antisense oligonucleotides specific to SIP receptors, 
especially, S1P(3). SIP also stimulated endothelial nitric oxide synthase 
(eNOS) and its activation was markedly inhibited by the antisense 
oligonucleotide for the SIP, receptor rather than that for the S1P3 
receptor. The dose-response curve of SIP to stimulate adhesion molecule 
expression was shifted to the left in the presence of the 

phosphatidylinositol 3-kinase inhibitor wortmannin and the NOS inhibitor N 
omega-nitro-L-arginine methyl ester. NO donor S-nitroso-N- 
acetylpenicillamine inhibited SIP-induced adhesion molecule expression. 
Moreover, tumor necrosis factor-alpha-induced adhesion molecule expression 
was markedly inhibited by SIP in a manner sensitive to inhibitors for 
PI3-K and NOS. These results suggest that SIP receptors are coupled to 
both stimulatory and inhibitory pathways for adhesion molecule expression. 
The stimulatory pathway involves nuclear factor kappa-B and inhibitory one 
does phosphatidylinositol 3-kinase and NOS. (c) 2005 Elsevier Inc. All 
rights reserved. 
Major Concepts 

Biochemistry and Molecular Biophysics; Cell Biology 
Parts, Structures, & Systems of Organisms 
vascular cell: circulatory system 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE 



DOCUMENT TYPE: 
LANGUAGE: 
ENTRY DATE: 



AB 



IT 



IT 



IT Chemicals & Biochemicals 

* tumor necrosis factor-alpha; antisense oligonucleotides; intercellular 
adhesion molecule-1; nuclear factor kappa-B; vascular cell adhesion 
molecule-l; adhesion molecule; endothelial nitric oxide synthase [EC 
1.14.13.39]; wortmannin; phosphatidylinositol 3-kinase [EC 2.7.1.137]; 
S-nitroso-N-acetylpenicillamine; pertussis toxin; N-omega-nitro-L- 
arginine methyl ester; sphingosine l~phosphate receptor 

ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

HUVEC cell line (cell_line) 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 503473-02-7 (endothelial nitric oxide synthase) 
503473-02-7 (EC 1.14.13.39) 
19545-26-7 (wortmannin) 

115926-52-8 (phosphatidylinositol 3-kinase) 
115926-52-8 (EC 2.7.1.137) 

79032-4 8-7 (S-nitroso-N-acetylpenicillamine) 
50903-99-6 (N-omega-nitro-L-arginine methyl ester) 



L6 ANSWER 2 OF 1881 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



IT 



IT 



IT 



2006:284235 BIOSIS 
PREV200600281798 

Sphingosine-l-phosphate and sphingosylphosphorylcholine: 
two of a kind?. 

Alewijnse, Astrid E.; Michel, Martin C. [Reprint Author] 
Univ Amsterdam, Acad Med Ctr, Dept Pharmacol and 
Pharmacotherapy, Meibergdreef 15, NL-1105 AZ Amsterdam, 
Netherlands 
m. c.michel@amc. uva.nl 

British Journal of Pharmacology, (FEB 2006) Vol. 147, No. 
4, pp. 347-348. 

CODEN: BJPCBM. ISSN: 0007-1188. 

Article 
English 

Entered STN: 24 May 2006 
Last Updated on STN: 24 May 2006 
Sphingosine-l-phosphate and sphingosylphosphorylcholine are structurally 
related signalling molecules. Although they share some biological 
effects, it is debated whether this involves the same receptors. In this 
issue, Mathieson and Nixon report that these two lipids activate the same 
transcription factor but do so via distinct signalling pathways. Against 
this background, we discuss some of the potential pitfalls in studies 
comparing the effects of the two sphingolipids . 
Major Concepts 

Biochemistry and Molecular Biophysics 
Chemicals & Biochemicals 

sphingosine-l-phosphate; sphingosylphosphorylcholine 
Miscellaneous Descriptors 
signaling pathway 



AUTHOR (S) : 
CORPORATE SOURCE 



SOURCE 



DOCUMENT TYPE 
LANGUAGE: 
ENTRY DATE: 



AB 



ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human (common) 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 26993-30-6 (sphingosine-l-phosphate) 

1670-26-4 ( sphingosylphosphorylchol ine ) 



L6 ANSWER 3 OF 1881 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 2006:280577 BIOSIS 
DOCUMENT NUMBER: PREV200600279250 



TITLE 



AUTHOR (S) : 
CORPORATE SOURCE 
SOURCE : 



IT 



IT 



IT 



RN 



Discovery of potent, orally bioavailable, immunosuppressive 
N-benzyl pyrrolidine and azetidine carboxylate SlP(l) 
receptor agonists. 
Hale, Jeffrey J. [Reprint Author] 

Merck Res Labs, Dept Med Chem, Rahway, NJ 07065 USA 
Abstracts of Papers American Chemical Society, (MAR 13 
2005) Vol. 229, No. Part 2, pp. U157. 
Meeting Info.: 229th National Meeting of the 
American-Chemical-Society. San Diego, CA, USA. March 13 
-17, 2005. Amer Chem Soc. 
CODEN: ACSRAL. ISSN: 0065-7727. 
Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
English 

Entered STN: 24 May 2006 
Last Updated on STN: 24 May 2006 

Major Concepts 

Pharmacology; Immune System (Chemical Coordination and Homeostasis) 
Parts, Structures, & Systems of Organisms 

T lymphocyte: immune system, blood and lymphatics 
Chemicals & Biochemicals 

phosphate ester; sphingosine-1 -phosphate receptor; N-benzyl 

pyrrolidine; azetidine carboxylate SlP-1 receptor agonist; FTY720: 

immunologic-drug, immunosuppressant-drug, efficacy 
Miscellaneous Descriptors 

structure-activity relationship; orally bioavailable 
162359-56-0 (FTY720) 



DOCUMENT TYPE: 

LANGUAGE : 
ENTRY DATE: 



IT 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE 
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ACCESSION NUMBER: 2006:280539 BIOSIS 
DOCUMENT NUMBER: PREV200600279212 

TITLE: Discovery of KRP-203, a potent and orally active new type 

of immunosuppressant, sphingosine-l-phosphate receptor 
agonist . 

Kohno, Yasushi [Reprint Author]; Ando, Naoki; Tanase, 
Takahiro; Sawada, Takayuki; Tanaka, Kiyoaki; Yumoto, 

Kazuhiko; Tanioka, Sayoko 

Kyorin Pharmaceut Co Ltd, Tochigi, Shimotsuga 3290114, 
Japan 

yasuhi . kohno@mb . kyorin-pharm .co.jp 

Abstracts of Papers American Chemical Society, (MAR 13 
2005) Vol. 229, No. Part 2, pp. U150. 
Meeting Info. : 229th National Meeting of the 
American-Chemical-Society. San Diego, CA, USA. March 13 
-17, 2005. Amer Chem Soc. 
CODEN: ACSRAL. ISSN: 0065-7727. 
Conference; (Meeting) 
Conference; (Meeting Poster) 
English 

Entered STN: 24 May 2006 
Last Updated on STN: 24 May 2006 

Major Concepts 

Pharmacology; Immune System (Chemical Coordination and Homeostasis) 
Chemicals & Biochemicals 

sphingosine-l-phosphate receptor; KRP-203: immunologic-drug, 
immunosuppressant-drug, amino-1, 3-propane-diol core structure; FTY-720 : 
immunologic-drug, immunosuppressant-drug, amino-1, 3-propane-diol 
structure 
Methods & Equipment 

organ transplantation: therapeutic and prophylactic techniques, 
clinical techniques 
Miscellaneous Descriptors 

structure-activity relationship; drug synthesis 
162359-56-0 (FTY-720) 



DOCUMENT TYPE: 

LANGUAGE : 
ENTRY DATE: 



IT 



IT 



IT 



IT 



RN 
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ACCESSION NUMBER: 2006:270293 BIOSIS 



DOCUMENT NUMBER: PREV2 006002 65 177 

TITLE: Inhibition of sphingosine-l-phosphate- and vascular 

endothelial growth factor-induced endothelial cell 
chemotaxis by red grape skin polyphenols correlates with a 
decrease in early platelet-activating factor synthesis. 

AUTHOR(S): Barthomeuf, Chantal [Reprint Author]; Lamy, Sylvie; 

Blanchette, Melanie; Bolvin, Dominique; Gingras, Denis; 
Beliveau, Richard 

CORPORATE SOURCE: Univ Auvergne, Fac Phariti, Lab Pharmacognosie and 

Biotechnol, INSERM,U484, PI H Dunant, F-63001 Clermont 
Ferrand, France 

Chantal . Barthomeuf @u-clermontl . f r 
SOURCE: Free Radical Biology & Medicine, (FEB 15 2006) Vol. 40, No. 

4, pp. 581-590. 

CODEN: FRBMEH. ISSN: 0891-5849. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 10 May 2006 

Last Updated on STN: 10 May 2006 
AB Vascular endothelial growth factor (VEGF) and platelet-derived lipid 
sphingosine-l-phosphate (SIP) are two proinflammatory mediators which 
contribute to angiogenesis, in part through the synthesis of 
platelet-activating factor (PAF) . The red grape skin polyphenolic extract 
(SGE) both prevents and inhibits angiogenesis in the Matrigel model, 
decreases the basal motility of endothelial and cancer cells, and reverses 
the chemotactic effect of SIP and VEGF on bovine aortic endothelial cells 
(BAECs) as well as the chemotactic effect of conditioned medium on human 
HT-1080 fibrosarcoma, human U-87 glioblastoma, and human DAOY 
medulloblastoma cells. Inhibition of VEGF- and SIP-mediated chemotaxis by 
SGE is associated with a down-regulation of ERK and p38/MAPK 
phosphorylation and a decreased in acute PAF synthesis. Notably, as do 
extracellular inhibitors of PAF receptor, SGE prevents SIP-induced PAF 
synthesis and the resulting activation of the Sip/ endothelial 
differentiation gene-1 cascade. Given the key role of VEGF and SIP in 
inflammation, angiogenesis, and tumor invasion, SGE may therefore 
contribute to prevent (or to delay) the development of diseases associated 
with angiogenesis dysregulation, including cancer. The dual inhibition of 
SIP- and VEGF-mediated migration of endothelial cell and of 
serum-stimulated migration of U-87 cells suggests a usefulness of SGE 
against highly invasive human glioblastoma, (c) 2005 Elsevier Inc. All 
rights reserved. 
IT Major Concepts 

Nervous System (Neural Coordination); Pharmacognosy (Pharmacology); 
Tumor Biology; Enzymology (Biochemistry and Molecular Biophysics) 
IT Parts, Structures, & Systems of Organisms 

serum: blood and lymphatics; endothelial cell: nervous system 
IT Chemicals & Biochemicals 

vascular endothelial growth factor [VEGF] ; sphinges ine-1 -phosphate 
[SIP]: inhibition; platelet-activating factor [PAF]: synthesis; 
p38 mitogen-activated protein kinase [p38/MAPK] [EC 2.7.1.37]: 
phosphorylation, down-regulation; extracellular signal related kinase 
[ERK] : down-regulation; platelet-activating factor receptor [PAF 
receptor] : inhibition; endothelial differentiation gene-1; red grape 
skin polyphenolic extract: antineoplastic-drug, preclinical trial 
IT Miscellaneous Descriptors 

inflammation; angiogenesis; chemotaxis; cell migration 
ORGN Classifier 

Bovidae 85715 
Super Taxa 

Artiodactyla; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

BAEC cell line (cell_line) : bovine aortic endothelial cells 
Taxa Notes 

Animals, Artiodactyls, Chordates, Mammals, Nonhuman Vertebrates, 
Nonhuman Mammals, Vertebrates 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 



Organism Name 

, HT-1080 cell line (cell_line) : human fibrosarcoma cells 
U-87 cell line (cell_line) : human glioblastoma cells 
DAOY cell line (cell_line) : human medulloblastoma cells 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
ORGN Classifier 

Vitaceae 26940 
Super Taxa 

Dicot yledones ; Angiospermae ; Spermatophyta ; Plant ae 
Organism Name 

grape (common) : medicinal plant 
Taxa Notes 

TVngiosperms, Dicot s, Plants, Spermatophytes, Vascular Plants 
RN 1274 64-60-2 (vascular endothelial growth factor) 
127464-60-2 (VEGF) 

26993-30-6 ( sphingosine-l-phosphate) 
26993-30-6 (SIP) 

74389-69-8 (platelet-activating factor) 
74389-69-8 (PAF) 

165245-96-5 (p38 mitogen-activated protein kinase) 
165245-96-5 (p38/MAPK) 
165245-96-5 (EC 2.7.1.37) 
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ACCESSION NUMBER: 2006:269505 BIOSIS 
DOCUMENT NUMBER: PREV200600263121 

TITLE: Sphingosine-l-phosphate receptor expression and signaling 

correlate with uterine prostaglandin-endoperoxide synthase 
2 expression and angiogenesis during early pregnancy. 

AUTHOR (S) : Skazinik-Wikiel, Malgorzata E.; Kaneko-Tarui, Tomoko; 

Kashiwagi, Aki; Pru, James K. [Reprint Author] 

CORPORATE SOURCE: Massachusetts Gen Hosp, Vincent Ctr Reprod Biol, Vincent 

Obstet and Gynecol Serv, Room 6613B,Bldg 149,149 13th St, 
Charlestown, MA 02129 USA 
jpru@partners . org 

SOURCE: Biology of Reproduction, (MAR 2006) Vol. 74, No. 3, pp. 

569-576. 

CODEN: BIREBV. ISSN: 0006-3363. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 10 May 2006 

Last Updated on STN: 10 May 2006 

AB Signaling mechanisms coordinating uterine angiogenesis and tissue 
remodeling during decidualization are not completely understood. 
Prostanoid signaling is thought to play a functionally important role in 
each of these events. In the present study, we demonstrate that the 
subfamily of G-protein-coupled receptors that binds and becomes activated 
by the terminal signaling lipid in the sphingolipid pathway, 
sphingosine-l-phosphate (SIP) , were expressed during uterine 
decidualization. Three of the five known SIP receptors, termed 
endothelial differentiation genes (Edg; Edgl, Edg3, and Edg5) were 
upregulated in the uterine deciduum from Day of Pregnancy (DOP) 4.5 to 
7,5, while Edg6 and Edg8 expression remained unchanged. Consistent with 
angiogenesis in general during decidualization, we believe EDGl and EDG5 
to be regulated by the embryo because no microvascular expression for 
these receptors was observed in oil-induced deciduomas . Observed 
expression of EDGl and EDG5 showed a similar expression pattern to that 
previously reported for prostaglandin-endoperoxide synthase 2 (PTGS2), 
transitioning from the sublumenal stromal compartment in the 
antimesometrial pole (DOP 5) to the microvasculature of the mesometrial 
pole (DOP 7) . Furthermore, these two receptors colocalized with PTGS2 at 
three additional sites at the maternal : fetal interface throughout 
pregnancy. Treatment of cultured predecidualized stromal cells with SIP 
resulted in upregulation of Ptgs2 mRNA and PTGS2 protein, but not the 
downstream enzyme prostacyclin synthase. These combined results suggest 
the existence of a link between the sphingolipid and prostanoid signaling 
pathways in uterine physiology, and that, based on their expression 



patterh, SIP receptors function to coordinate uterine mesometrial 
angiogenesis during the implantation phase of early gestation. 
IT Major Concepts 

Development; Molecular Genetics (Biochemistry and Molecular 

Biophysics); Enzymology (Biochemistry and Molecular Biophysics); 

Reproductive System (Reproduction) 
IT Parts, Structures, & Systems of Organisms 

uterus: reproductive system; sublumenal stroma: reproductive system; 

antimesometrial pole: reproductive system 
IT Chemicals & Biochemicals 

prostacyclin synthase [EC 5.3.99.4]; sphinges ine~l -phosphate 

receptor: expression, signaling; prostaglandin-endoperoxide 

synthase 2: expression 
IT Miscellaneous Descriptors 

angiogenesis; implantation; uterine decidualization 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

mouse (common) : adult, embryo, strain-ICR, female, male 

Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Rodents , Vertebrates 
RN 65802-86-0 (prostacyclin synthase) 
65802-86-0 (EC 5.3.99.4) 

329900-75-6 (prostaglandin-endoperoxide synthase 2) 
GEN mouse Ptgs2 gene (Muridae) : expression; mouse Edg gene (Muridae) : 
expression; mouse Edgl gene (Muridae) : expression; mouse Edg3 gene 
(Muridae) : expression; mouse Edg5 gene (Muridae) : expression; mouse Edg6 
gene (Muridae); mouse Edg8 gene (Muridae) 
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ACCESSION NUMBER 
TITLE: 

AUTHOR: 

CORPORATE SOURCE 



2003286837 EMBASE 

New insights into the treatment of pulmonary 
fibrosis . 
Yurovsky V.V. 

V.V. Yurovsky, Department of Medicine, Univ. of Maryland 
School of Medicine, Baltimore, MD 21201, United States. 
vyurovsk@umaryland.edu 

Expert Opinion on Therapeutic Patents, (1 Jul 2003) Vol. 
13, No. 7, pp. 957-967. . 
Refs: 45 

ISSN: 1354-3776 CODEN: EOTPEG 
United Kingdom 
Journal; General Review 

015 Chest Diseases, Thoracic Surgery and Tuberculosis 
026 Immunology, Serology and Transplantation 

030 Pharmacology 
037 Drug Literature Index 

English 
English 

Entered STN: 31 Jul 2003 
Last Updated on STN: 31 Jul 2003 
Pulmonary fibrosis is a serious outcome of chronic 
lung inflammation or environmental exposure. It is characterised 
by the replacement of lung epithelial tissues by 
fibroblasts in the repair process following Ixing injury 

and by excessive deposition of extracellular matrix that ultimately leads 
to a loss of functional gas exchange units. Current therapeutic 
strategies are aimed predominantly at suppressing lung 

inflammation, the role of which has been documented in the development of 
fibrosis. Data generated over recent years indicate that 
fibroproliferation and abnormalities in epithelial repair may have 
a greater pathophysiological role than inflammation, thus representing new 
opportunities for therapeutic interventions. This review examines the 
patent literature in this area from 1999 to 2002 with some discussion of 
primary literature and older citations when appropriate. 



SOURCE 



COUNTRY : 
DOCUMENT TYPE 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE: 
ENTRY DATE: 



AB 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



on STN 



BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation 
2005:305306 BIOSIS 
PREV200510085609 

Chloride channel activity in human lung 
fibroblasts and myofibroblasts. 

Yin, Zhaohong; Watsky, Mitchell A. [Reprint Author] 
Univ Tennessee, Ctr Hlth Sci, Dept Physiol, 894 Union Ave, 
Memphis, TN 38163 USA 
mwatsky@physiol . utmem.edu 

American Journal of Physiology - Lung Cellular and 
Molecular Physiology, (JUN 2005) Vol. 288, No. 6, pp. 
L1110-L1116. 
ISSN: 1040-0605. 
Article 
English 

Entered STN: 15 Aug 2005 
Last Updated on STN: 15 Aug 2005 
It is well established that transforming growth factor (TGF)-beta 
stimulates human lung fibroblasts (HLF) to 

differentiate into myofibroblasts. We characterized lysophosphatidic acid 
(LPA)- activated CI (-) channel current (I-Cl- LPA) in cultured human 
lung fibroblasts and myofibroblasts and investigated the 
influence of ICl-LPA on fibroblast-to-myofibroblast 



AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



differentiation. We recorded ICl-LPA using the amphotericin 
perforated-patch technique. We activated ICl-LPA using LPA or 
sphingosine-l-phosphate. We determined phenotype by Western blotting and 
immunohistochemistry using an anti-alpha- smooth muscle actin ( SMA) 
antibody. RT- PGR was performed to determine which phospholipid growth 
factor receptors are present in HLF. We found that HLF cultured in 
TGF-beta ( myofibroblasts) had significantly elevated alpha-SMA levels and 
ICl-LPA current density compared with control fibroblasts. 
ICl-LPA activation was blocked by DIDS, 5-nitro-2- (3- phenylpropylamino) 
benzoic acid (NPPB) , and the LPA receptor- specific antagonist dioctyl- 
glycerol pyrophosphate (1 mu M) . DIDS and NPPB, in a dose- dependent 
manner, significantly reduced alpha-SMA levels in HLF stimulated with 
TGF-beta. These results demonstrate the receptor- mediated activation of 
ICl-LPA by LPA and sphingosine-l-phosphate in cultured human lung 
myofibroblasts, with only minimal ICl-LPA activity in fibroblasts 

This 01- channel activity appears to play a critical role in the 
differentiation of human Ixing fibroblasts to 
myofibroblasts . 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Development; Respiratory System 
(Respiration) 
IT Parts, Structures, & Systems of Organisms 

myofibroblast: muscular system; lung fibroblast: 
respiratory system 
IT Chemicals & Biochemicals 

lysophosphatidic acid; chloride channel; DIDS; sphingosine-l- 
phosphate; transforming growth factor-beta [TGF-beta, transforming 
growth factor-beta]; 5-nitro-2- (3-phenylpropylamino) benzoic acid 
[NPPB] ; anti-alpha-smooth muscle actin antibody; phospholipid growth 
factor receptor; dioctyl-glycerol pyrophosphate 
IT Methods & Equipment 

Western blotting: electrophoretic techniques, immunologic techniques, 
laboratory techniques; RT-PCR [reverse transcriptase-polymerase chain 
reaction] : laboratory techniques, genetic techniques; 
immunohistochemistry: laboratory techniques, histology and cytology 
techniques, immunologic techniques; amphotericin perforated-patch 
technique: laboratory techniques 
IT Miscellaneous Descriptors 

fibroblast-to-myofibroblast differentiation 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

IMR-90 cell line (cell_line) 

Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 26993-30-6 (sphingosine-l-phosphate) 

107254-86-4 (5-nitro-2- (3-phenylpropylamino) benzoic acid) 
107254-86-4 (NPPB) 
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reserved on STN 
ACCESSION NUMBER: 2005226651 EMBASE 

TITLE: Chloride channel activity in human lung 

fibroblasts and myofibroblasts. 
AUTHOR: Yin Z.; Watsky M.A. 

CORPORATE SOURCE: M.A. Watsky, Dept. of Physiology, Univ. of Tennessee Health 

Science Center, 894 Union Ave., Memphis, TN 38163, United 

States . mwatsky@physiol . utmem.edu 
SOURCE: American Journal of Physiology - Lung Cellular and 

Molecular Physiology, (2005) Vol. 288, No. 6 32-6, pp. 

L1110-L1116. . 

Refs: 23 

ISSN: 1040-0605 CODEN: APLPE7 
COUNTRY: United States 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 002 Physiology 

LANGUAGE: English 



SUMMARY LAircUAGE: English 

ENTRY 'DATE: Entered STN: 9 Jun 2005 

Last Updated on STN: 9 Jun 2005 
AB It is well established that transforming growth factor (TGF)-p 
stimulates human lung fibroblasts (HLF) to 

differentiate into myofibroblasts. We characterized lysophosphatidic acid 
(LPA) -activated Cl(-) channel current (I(Cl-LPA)) in cultured human 
lung fibroblasts and myofibroblasts and investigated the 
influence of I (Cl-LPA) on fibroblast-to-myofibroblast 
differentiation. We recorded I (Cl-LPA) using the amphotericin 
perforated-patch technique. We activated I (Cl-LPA) using LPA or 
sphingosine-l-phosphate. We determined phenotype by Western blotting and 
immunohistochemistry using an anti-a-smooth muscle actin (SMA) 
antibody. RT-PCR was performed to determine which phospholipid growth 
factor receptors are present in HLF. We found that HLF cultured in 
TGF-p (myofibroblasts) had significantly elevated a-SMA levels 
and I (Cl-LPA) current density compared with control fibroblasts. 
I (Cl-LPA) activation was blocked by DIDS, 5-nitro-2- (3- 
phenylpropylamino) benzoic acid (NPPB) , and the LPA receptor-specific 
antagonist dioctyl-glycerol pyrophosphate (1 jiM) . DIDS and NPPB, in a 
dose-dependent manner, significantly reduced a-SMA levels in HLF 
stimulated with TGF-p. These results demonstrate the 
receptor-mediated activation of I (Cl-LPA) by LPA and sphingosine-1- 
phosphate in cultured hiaman lung myofibroblasts, with only 
minimal I (Cl-LPA) activity in fibroblasts. This Cl(-) channel 
activity appears to play a critical role in the differentiation of human 
lung fibroblasts to myofibroblasts. Copyright .COPYRGT. 
2005 the American Physiological Society. 

L12 ANSWER 4 OF 13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
ACCESSION NUMBER: 2006:140515 BIOSIS 
DOCUMENT NUMBER: PREV200600138908 

TITLE: Sphingosine 1-phosphate induces alpha-smooth muscle actin 

expression in lung fibroblasts via 
rho-kinase . 

AUTHOR(S): Urata, Yoshiko [Reprint Author] ; Nishimura, Yoshihiro; 

Hirase, Tetsuaki; Yokoyama, Mitsuhiro 
CORPORATE SOURCE: Kobe Univ, Grad Sch Med, Dept Internal Med, Div Cardiovasc 

and Resp Med, Kobe, Hyogo 657, Japan 

nishy@med . kobe-u .ac.jp 
SOURCE: Kobe Journal of Medical Sciences, (2005) Vol. 51, No. 1-2, 

pp. 17-27. 

CODEN: KJMDA6. ISSN: 0023-2513. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 22 Feb 2006 

Last Updated on STN: 22 Feb 2006 
AB Transformation of fibroblasts into myofibroblasts is an 

important phenomenon that contributes to airway remodeling in 
bronchial asthma. Although several articles have recently 
indicated that a bioactive lysosphingolipid sphingosine 1-phosphate (SIP) 
plays roles in the pathogenesis of bronchial asthma, the role of 
SIP in the remodeling process is poorly understood. In the present study, 
we examined the effects of SIP on alpha-smooth muscle actin (SMA) 
expression and the morphology in lung fibroblasts. 
SIP stimulated the expression of alpha-SMA in a human loing 
fibroblast cell line WI38 that expresses EDG/SIP receptors. These 
processes were inhibited by Y-27632, but not by pertussis toxin. These 
results suggest that SIP induces a phenotypic change of lung 
fibroblasts via Rho-kinase that may lead to airway remodeling. 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Muscular System (Movement and 
Support); Respiratory System (Respiration) 
IT Parts, Structures, & Systems of Organisms 

myofibroblast: muscular system 
IT Chemicals & Biochemicals 

alpha-smooth muscle actin: expression; Rho-kinase; pertussis toxin; 
expression cassette; Y-27632: enzyme inhibitor-drug; 
sphingosine- 1-phosphate [SIP] ; EDG receptors 



IT Miscellaneous Descriptors 

. airway remodeling 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

W138 cell line (cell_line) : human lung fibroblast 

cells 
Taxa Notes 

Animals, Chordates, Humans, Maimnals, Primates, Vertebrates 
RN 146986-50-7 (Y-27632) 

26993-30-6 (sphingosine-l-phosphate) 
26993-30-6 (SIP) 

L12 ANSWER 5 OF 13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
ACCESSION NUMBER: 2001:244995 * BIOSIS 
DOCUMENT NUMBER: PREV20010024 4 995 

TITLE: Sphingosine-l-phosphate induced interleukin-8 secretion in 

human bronchial epithelial cells involves 

phospholipase D and p38 MAP kinase. 
AUTHOR(S): Cummings, Rhett J. [Reprint author]; Parinandi, Narasimham 

[Reprint author] ; Natarajan, Viswanathan [Reprint author] 
CORPORATE SOURCE: Division of Pulmonary and Critical Care Medicine, Johns 

Hopkins University, 5501 Hopkins Bayview Circle, Baltimore, 

MD, 21224, USA 

SOURCE: FASEB Journal, (March 7, 2001) Vol. 15, No. 4, pp. A16. 

print . 

Meeting Info. : Annual Meeting of the Federation of American 
Societies for Experimental Biology on Experimental Biology 
2001. Orlando, Florida, USA. March 31-April 04, 2001. 
CODEN: FAJOEC. ISSN: 0892-6638. 

DOCUMENT TYPE: Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

LANGUAGE: English 

ENTRY DATE: Entered STN: 23 May 2001 

Last Updated on STN: 19 Feb 2002 

AB Interleukin-8 (IL-8), a potent chemoattractant for neutrophils, is one of 
the most important chemokines in the pathophysiology of acute lung 
injury and pulmonary fibrosis. Sphingosine-l- 
phosphate (SIP), a metabolite of sphingolipids, has been implicated in 
regulating a wide range of biological responses such as cell 
differentiation, angiogenesis, mitogenesis and apoptosis. Phospholipase D 
(PLD), a crucial signaling enzyme in protein trafficking, hydrolizes 
phosphatidylcholine and other phospholipids to generate phosphatidic acid 
(PA), a second-messenger modulating a variety of cellular functions. 
Mitogen -activated protein (MAP) kinases, specifically the p38 and ERK 1/2 
subgroups, are common participants in multiple signal transduction 
pathways. Treatment of human bronchial epithelial cells 
(Beas-2B) with SIP (1 muM) potently activated IL-8 secretion in both a 
time- and dose-dependent manner (maximal secretion at 3 hours) . SIP also 
stimulated PLD time- and dose-dependently, with maximal activation 
occurring within 5 minutes. Pertussis toxin (PTx), which inhibits 
Gi-coupled receptor signaling, completely blocked SIP activation of IL-8 
secretion and attenuated SIP mediated PLD activation. Pretreatment with 
the p38 MAP kinase inhibitor, SB202190 (10 muM) , reduced SIP mediated PLD 
activation and IL-8 secretion by 46% and 50% respectively. However, 
PD98059 (10 muM) , which inhibits MEK 1/2 (a MAP kinase that phosphorylates 
ERK 1/2), had no effect on SIP induced PLD activation, but reduced IL-8 
secretion by 32%. By pretreating the cells with 0.1% 1-propanol thereby 
converting the PA formed by PLD activation to phosphatidylpropanol, SIP 
induced IL-8 secretion was significantly reduced. Pretreatment with the 
inactive control, 0.1% 2-propanol, had no effect. Our findings suggest 
that PLD activation resulting in generation of PA and the MAP kinases p38 
and ERK are important mediators of SIP induced IL-8 secretion in 
bronchial epithelial cells. 

IT Major Concepts 

Enzymology (Biochemistry and Molecular Biophysics); Respiratory System 
(Respiration) 



IT Parta, Structures, & Systems of Organisms 

bronchial epithelial cell: respiratory system 
IT Chemicals & Biochemicals 

extracellular signal-regulated kinase 1/2; interleukin-8 : secretion; 

p38 mitogen-activated protein kinase; phospholipase D; 

sphingosine- 1 -phosphate 
IT Miscellaneous Descriptors 

angiogenesis; apoptosis; cell differentiation; mitogenesis; Meeting 

Abstract 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 165245-96-5 (p38 mitogen-activated protein kinase) 
9001-87-0 (phospholipase D) 
26993-30-6 (sphingosine-l-phosphate) 
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ACCESSION NUMBER: 2000239651 EMBASE 
TITLE: Characterization of the pulmonary 

N-ethylmaleimide~insensitive phosphatidate 
phosphohydrolase . 
AUTHOR: Nanjundan M.; Possmayer F. 

CORPORATE SOURCE: Dr. F. Possmayer, Dept. of Obstetrics and Gynaecology, 

University of Western Ontario, 339 Windermere Road, London, 

Ont. N6A 5A5, Canada 
SOURCE: Experimental Lung Research, (2000) Vol. 26, No. 5, pp. 

361-381. . 

Refs: 37 

ISSN: 0190-2148 CODEN: EXLRDA 
COUNTRY: United States 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 002 Physiology 

015 Chest Diseases, Thoracic Surgery and Tuberculosis 

029 Clinical Biochemistry 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 27 Jul 2000 

Last Updated on STN: 27 Jul 2000 

AB Phosphatidate phosphohydrolase (PAPase) is a key enzyme involved in 
glycerolipid synthesis where it converts phosphatidic acid to 
diacylglycerol . Previous studies performed in l\ing have 
demonstrated the existence of 2 different forms of PAPases, namely PAP-1 
and PAP-2. The former pulmonary Mg+2-dependent enzyme is 
N-ethylmaleimide (NEM) -sensitive, heat labile, and is involved in 
phospholipid biosynthesis. However, the function of the latter 
lung isozyme is unknown. PAP-2 activity was selectively assayed 
using NEM in the absence of Mg+2 . Studies employing this assay and adult 
rat lung microsomal preparations demonstrated that PAP-2 

activity was inhibited by amphiphilic amines, sphingoid bases, products of 

the PAP-2 reaction (monoacylglycerol [MAG] and diacylglycerol [DAG]), and 

substrate analogs such as lysophosphatidic acid (lyso-PA) , 

ceramide-l-phosphate, and to a lesser extent, sphingosine-l-phosphate. 

Purified liing plasma membranes, prepared Using discontinuous 

sucrose and Percoll gradients, showed that PAP-2 activity was enriched 6.9 

± 1 . 6-fold over the whole homogenate and was between the enrichment for 

plasma membrane markers, 5 ' -nucleotidase (14.7 ± 0.3) and Na+, 

K+-ATPase (4.0 ± 0.2). Both phosphatidic acid and lysophosphatidic 

acid were good substrates for PAP-2 activity in this purified plasma 

membrane fraction. In contrast, sphingosine-l-phosphate was a relatively 

poor substrate. PAP-2 activity was slightly enriched in isolated type H 

cells and low in isolated rat lung fibroblasts. This 

study shows lung contains PAP-2 activity in plasma membranes and 

type H cells where it could play a role in signal transduction. 
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COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 
LANGUAGE : 
SUMMARY LANGUAGE: 
ENTRY DATE: 



AB 



2005060344 EMBASE 

Extracellular matrix molecules regulate endothelial cell 
migration stimulated by lysophosphatidic acid. 
Panetti T.S.; Hannah D.F.; Avraamides C; Gaughan J. P.; 
Marcinkiewicz C; Huttenlocher A.; Mosher D.F. 
T.S. Panetti, Thrombosis Research Center, Dept. of 
Microbiology and Immunology, Temple University School of 
Medicine, 3400 N. Broad Street, Philadelphia, PA 19140, 
United States, tpanetti0temple.edu 

Journal of Thrombosis and Haemostasis, (2004) Vol. 2, No. 
9, pp. 1645-1656. . 
Refs: 52 

ISSN: 1538-7933 CODEN: JTH0A5 
United Kingdom 
Journal; Article 
029 Clinical Biochemistry 

English 
English 

Entered STN: 18 Feb 2005 
Last Updated on STN: 18 Feb 2005 
Background: Lysophosphatidic acid (LPA) and sphingosine 1-phosphate (SIP) 
are lipids that bind G-protein coupled receptors and differentially 
promote transmigration of endothelial cells. Objective: To determine if 
endothelial cell transmigration stimulated by LPA, not SIP, is dependent 
on the extracellular matrix. Methods: Bovine pulmonary artery 
(BPAE) endothelial cell transmigration and locomotion were measured using 
a modif ied-Boyden chamber and video microscopy, respectively. Results 
were related to strength of adhesion and characteristics of cell adhesive 
contacts. Results and Conclusions: BPAEs responded to LPA by 
transmigration through gelatin- or collagen-coated filters, but not 
through f ibronectin-, vitronectin-, or f ibrinogen-coated 
filters. Fewer cells adhered to collagen or gelatin than to 
fibronectin in a static cell adhesion assay or after application 
of a g-force to detach cells. Video microscopy revealed that SIP 
stimulates large lamellipodia on two-dimensional fibronectin 
substrate. LPA stimulated lamellipodia on fibronectin, but the 
trailing edge remained attached, resulting in sting ray-shaped cells in 
video microscopy. LPA-treated cells on gelatin released the trailing 
edge. To understand how the extracellular matrix may regulate endothelial 
cell shape during movement, we surveyed changes in focal adhesion 
proteins. More Hic-5, a paxillin homolog, was detected in the detergent 
insoluble fraction of BPAEs attached to gelatin than fibronectin 

No such difference was found in paxillin. In BPAEs, Hic-5 was 
localized to smaller punctate structures on fibronectin and 
longer, thinner focal adhesions on gelatin. These results indicated that 
localization of Hic-5 and strength of adhesion correlate with endothelial 
cell transmigration stimulated by LPA, but not with transmigration 
stimulated by SIP. .COPYRGT. 2004 International Society on Thrombosis and 
Haemostasis . 
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13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
2005:272903 BIOSIS 
PREV200510060856 

Ceramide upregulation causes pulmonary cell 
apoptosis and emphysema-like disease in mice. 
Petrache, Irina [Reprint Author]; Natarajan, Viswanathan; 
Zhen, Lijie; Medler, Terry R.; Richter, Amy T.; Cho, Chung; 
Hubbard, Walter C; Berdyshev, Evgeny V.; Tuder, Rubin M. 
Johns Hopkins Univ, Dept Med, Div Pulm and Crit Care Med, 
JHAAC, 5501 Hopkins Bayview Circle, 4B-65, Baltimore, MD 
21224 USA 
ipetra@ jhmi . edu 

Nature Medicine, (MAY 2005) Vol. 11, No. 5, pp. 491-498. 

ISSN: 1078-8956. 

Article 

English 



ENTRY DAT&: Entered STN: 21 Jul 2005 

Last Updated on STN: 21 Jul 2005 

AB Alveolar cell apoptosis is involved in the pathogenesis of emphysema, a 
prevalent disease primarily caused by cigarette smoking. We report that 
ceramide, a second messenger lipid, is a crucial mediator of alveolar 
destruction in emphysema. Inhibition of enzymes controlling de novo 
ceramide synthesis prevented alveolar cell apoptosis, oxidative stress and 
emphysema caused by blockade of the vascular endothelial growth factor ( 
VEGF) receptors in both rats and mice. Emphysema was reproduced with 
intratracheal instillation of ceramide in naive mice. Excessive ceramide 
triggers a feed-forward mechanism mediated by activation of secretory acid 
sphingomyelinase, as suggested by experiments with neutralizing ceramide 
antibody in mice and with acid sphingomyelinase-def icient 
fibroblasts. Concomitant augmentation of signaling initiated by a 
prosurvival metabolite, sphingosine-l-phosphate, prevented lung 
apoptosis, implying that a balance between ceramide and 
sphingosine-l-phosphate is required for maintenance of alveolar septal 
integrity. Finally, increased lung ceramides in individuals 
with smoking-induced emphysema suggests that ceramide upregulation may be 
a crucial pathogenic element and a promising target in this disease that 
currently lacks effective therapies. 

IT Major Concepts 

Biochemistry and Molecular Biophysics; Respiratory System (Respiration) 

IT Parts, Structures, & Systems of Organisms 
fibroblast 

IT Diseases 

emphysema: respiratory system disease, pathology, etiology 

Emphysema (MeSH) 
IT Chemicals & Biochemicals 

sphingomyelinase [EC 3.1.4.12]; ceramide; vascular endothelial growth 

factor receptor [VEGF receptor] ; sphingosine-l-phosphate 
IT Miscellaneous Descriptors 

cigarette smoking; ceramide upregulation; pulmonary cell 

apoptosis 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human (common) 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrate 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

Sprague-Dawley rat (common) : male 

mouse (common) : strain-C57BL/6, male 
Taxa Notes 

TVnimals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 

Rodents, Vertebrate 
RN 9031-54-3 (sphingomyelinase) 
9031-54-3 (EC 3.1.4.12) 
104404-17-3 (ceramide) 
26993-30-6 (sphingosine-l-phosphate) 
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13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
2000:445566 BIOSIS 
PREV200000445566 

Synergistic stimulation of airway smooth muscle cell 

mitogenesis . 

Ediger, Tracy L.; Toews, Myron L. [Reprint author] 
Department of Pharmacology, 986260 Nebraska Medical Center, 
Omaha, NE, 68198-6260, USA 

Journal of Pharmacology and Experimental Therapeutics, 
(September, 2000) Vol. 294, No. 3, pp. 1076-1082. print. 
CODEN: JPETAB. ISSN: 0022-3565. 
Article 



LANGUAGE: - English 

ENTRY DATE: Entered STN: 18 Oct 2000 

Last Updated on STN: 10 Jan 2002 

AB Previous studies showed that human airway smooth muscle (HASM) cells 
treated with lysophosphatidic acid (LPA) , a pertussis toxin 
(PTX) -sensitive G protein-coupled (GPC) mitogen, simultaneously with 
epidermal growth factor (EGF) , a receptor tyrosine kinase (RTK) mitogen, 
exhibit markedly synergistic stimulation of mitogenesis. We now show that 
the RTK mitogens basic fibroblast growth factor, insulin-like 
growth factor-1, insulin, platelet-derived growth factor-AA, and 
platelet-derived growth factor-BB, as well as transforming growth 
factor-beta, all induced synergistic stimulation of mitogenesis in the 
presence of LPA. The PTX-sensitive GPC mitogens carbachol and 
endothelin-1 and the PTX-insensitive GPC mitogens sphingosine-l-phosphate 
and thrombin exhibited synergistic stimulation together with EGF. Several 
RTK-RTK growth factor pairs and GPC-GPC mitogen pairs were also 
synergistic. HASM cells showed synergistic responses to serum plus EGF 
but not to serum plus LPA. Testing various other cell types showed that 
synergism between LPA and EGF occurred in other smooth muscle cells 
because both vascular smooth muscle cells and mesangial cells exhibited 
synergism. Additionally, human fetal Ivmg fibroblasts 

also showed striking synergism. These results indicate that HASM cells 
can respond synergistically to a wide variety of mitogen combinations and 
that this synergism is a feature shared with other contractile cell types. 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Muscular System (Movement and 
Support); Pharmacology; Respiratory System (Respiration) 
IT Parts, Structures, & Systems of Organisms 

airway smooth muscle cells: muscular system, respiratory system, 
mitogenesis, synergistic stimulation 
IT Chemicals & Biochemicals 

basic fibroblast growth factor; epidermal growth factor; 
receptor tyrosine kinase mitogen; insulin; insulin-like growth 
factor-1; lysophosphatidic acid: pertussis toxin-sensitive G 
protein-coupled mitogen; platelet-derived growth factor-AA; 
platelet-derived growth factor-BB; sphingosine-l-phosphate; 
thrombin; transforming growth factor-beta 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human: fetus 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 106096-93-9 (basic fibroblast growth factor) 
62229-50-9 (epidermal growth factor) 
9004-10-8 (insulin) 

67763-96-6 (insulin-like growth factor-1) 
26993-30-6 (sphingosine-l-phosphate) 
9002-04-4 (thrombin) 

L12 ANSWER 10 OF 13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 1999:173340 BIOSIS 
DOCUMENT NUMBER: PREV199900173340 

TITLE: Inhibitors of Cr (VI ) -induced apoptosis do not increase long 

term survival of human Ixing cells. 
AUTHOR(S): Carlisle, D. L.; Pritchard, D. E.; Singh, J.; Patierno, S. 

R. 

CORPORATE SOURCE: Program Mol. Cell. Oncol., Dep. Pharmacol., George 

Washington Univ., Washington, DC 20037, USA 

SOURCE: Proceedings of the American Association for Cancer Research 

Annual Meeting, (March, 1999) Vol. 40, pp. 163. print. 
Meeting Info. : 90th Annual Meeting of the American 
Association for Cancer Research. Philadelphia, 
Pennsylvania, USA. April 10-14, 1999. American Association 
for Cancer Research. 
ISSN: 0197-016X. 



DOCUMENT T'YPE: 



LANGUAGE: 
ENTRY DATE: 



IT 



IT 



IT 



IT 



Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
English 

Entered STN: 5 May 1999 
Last Updated on STN: 5 May 1999 

Major Concepts 

Biochemistry and Molecular Biophysics; Integumentary System (Chemical 
Coordination and Homeostasis); Respiratory System (Respiration) 
Parts, Structures, & Systems of Organisms 

dermal fibroblasts: integumentary system, apoptosis; 
lung cells: respiratory system, apoptosis 
Chemicals & Biochemicals 

annexin(VI); fumonisin B; p53 protein; sodium chromate; 
sphingosine-1 -phosphate; H7 
Miscellaneous Descriptors 
Meeting Abstract 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

mouse 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Rodents, Vertebrates 
7775-11-3Q (sodium chromate) 
12680-48-7Q (sodium chromate) 
26993-30-6 (sphingosine-l-phosphate) 
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BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 



AUTHOR (S) 



CORPORATE SOURCE: 
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DOCUMENT TYPE: 
LANGUAGE : 
ENTRY DATE: 



AB 



2000:352998 BIOSIS 
PREV200000352998 

Human sphingosine kinase: Molecular cloning, functional 
characterization and tissue distribution. 

Melendez, Alirio J. [Reprint author]; Carlos-Dias, Estelle; 
Gosink, Mark; Allen, Janet M. ; Takacs, Laszlo 
Department of Molecular and Cellular Biology, Institut de 
Recherche Jouveinal/Parke-Davis, 3-9 Rue de la Loge, 94265, 
Fresnes Cedex, France 

Gene (Amsterdam), (13 June, 2000) Vol. 251, No, 1, pp. 
19-26. print. 

CODEN: GENED6. ISSN: 0378-1119. 
Article 
English 

Entered STN: 16 Aug 2000 
Last Updated on STN: 8 Jan 2002 
Sphingosine-l-phosphate (SPP), the product of sphingosine kinase, is an 
important signaling molecule with intra- and extracellular functions. The 
cDNA for the mouse sphingosine kinase has recently been reported. In this 
paper we describe the cloning, expression and characterization of the 
human sphingosine kinase (huSPHKl) . Sequence analysis comparison revealed 
that this kinase is evolutionarily very conserved, having a high degree of 
homology with the murine enzyme, and presenting several conserved regions 
with bacteria, yeast, plant, and mammalian proteins. Expressed huSPHKl 
cDNA specifically phosphorylates D-erythro-sphingosine and, to a lesser 
extent, D, L-erythro-dihydrosphingosine, and not at all the 'three' 
isoforms of dihydrosphingosine; hydroxy-ceramide or non-hydroxy-ceramide; 
diacylglycerol (DAG); phosphatidylinositol (PI) ; phosphatidylinositol-4- 
phosphate (PIP); or phosphatidylinositol-4 , 5-bisphosphate (PIP2) . huSPHKl 
shows typical Michaelis-Menten kinetics (Vmax = 56 muM and Km = 5 muM) . 



The kinase is inhibited by D, L-threo-dihydrosphingosine (Ki = 3 muM) , and 
by N,N-dimethylsphingosine (Ki = 5 muM) . Northern blots indicate highest 
expression in adult lung and spleen, followed by peripheral 
blood leukocyte, thymus and kidney, respectively. It is also expressed in 
brain and heart. In addition, database searches with the stSG2854 
sequence indicate that huSPHKl is also expressed in endothelial cells, 
retinal pigment epithelium, and senescent fibroblasts. 
IT Major Concepts 

Enzymology (Biochemistry and Molecular Biophysics); Molecular Genetics 
(Biochemistry and Molecular Biophysics); Methods and Techniques 
IT Parts, Structures, & Systems of Organisms 

brain: nervous system; heart: circulatory system; kidney: excretory 
system; lung: respiratory system; peripheral blood 
leukocytes: blood and lymphatics, immune system; retinal pigment 
epithelium: sensory system; spleen: blood and lymphatics, immune 
system; thymus: blood and lymphatics, endocrine system, immune system 
IT Chemicals & Biochemicals 

cDNA [complementary DNA] ; sphingosine kinase; sphingosine-1- 
phosphate 
IT Methods & Equipment 

DNA isolation: Molecular Biology Techniques and Chemical 
Characterization, isolation method; DNA sequencing: Recombinant DNA 
Technology, gene sequencing method, sequencing techniques; Northern 
blot: Recombinant DNA Technology, analytical method, detection/labeling 
techniques, gene mapping, molecular probe techniques; autoradiography: 
detection method, detection/labeling techniques; cell culture: Cell 
Culture Techniques, cell culture method; densitometry: analytical 
method, photometry: CB; kinetic analysis: activity assays, analytical 
method; molecular cloning: Recombinant DNA Technology, cloning method; 
sequence analysis: Molecular Biology Techniques and Chemical 
Characterization, analytical method; transfection: gene 
expression/vector techniques, genetic method 
IT Miscellaneous Descriptors 

enzyme activity 
ORGN Classifier 

Cercopithecidae 86205 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 

Organism Name 

C0S7 cell line 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Mammals, Nonhuman Vertebrates, 
Nonhuman Primates, Primates, Vertebrates 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

murine 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Rodents, Vertebrates 
RN 50864-48-7 (sphingosine kinase) 

26993-30-6 (sphingosine-l-phosphate) 
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ACCESSION NUMBER: 2006095846 EMBASE 

TITLE: Efficacy of mycophenolic acid combined with KRP-203, a 

novel immunomodulator, in a rat heart transplantation 
model . 



AUTHOR: 



CORPORATE SOURCE: 



SOURCE : 



PUBLISHER IDENT. 
COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE 
ENTRY DATE: 



Suzuki C; Takahashi M.; Morimoto H.; Izawa A.; Ise H.; 
Fujishiro J.; Murakami T.; Ishiyama J.; Nakada A.; Nakayama 
J.; Shimada K. ; Ikeda U.; Kobayashi E, 

Dr. M. Takahashi, Department of Organ Regeneration, Shinshu 
University Graduate School of Medicine, 3-1-1 Asahi, 
Matsumoto, Nagano 390-8621, Japan. masafumi@sch.md. shinshu- 
u. ac.jp 

Journal of Heart and Lung Transplantation, (2006) Vol. 25, 
No. 3, pp. 302-309. . 

Refs: 37 

ISSN: 1053-2498 CODEN: JHLTES 
S 1053-2498(05)00748-5 
United States 
Journal; Article 

018 Cardiovascular Diseases and Cardiovascular Surgery 
026 Immunology, Serology and Transplantation 
030 Pharmacology 
037 Drug Literature Index 

English 
English 
Entered STN: 



16 Mar 2006 
Last Updated on STN: 16 Mar 2006 
AB Background: To explore a more effective and less toxic immunosuppressive 
strategy in organ transplantation, we recently developed the novel 
sphingosine-l-phosphate receptor agonist KRP-203. This study examined the 
efficacy of KRP-203 combined with mycophenolic acid (MPA) , an active 
metabolite of mycophenolate mofetil, in rat heart allografts. Methods: 
Heterotopic heart transplantation was performed in a rat combination of DA 
(MHC haplotype: RTl(a)) to Lewis (RTl(l)). The recipients were divided 
into 12 groups (n = 5-7): Syngeneic (Lewis to Lewis), Vehicle, KRP-203 
(0.3 and 1 mg/kg) , MPA (10 and 20 mg/kg) , 10 mg/kg MPA with KRP-203 (0.03, 
0.3, 1, and 3 mg/kg), and 20 mg/kg MPA with KRP-203 (0.3 and 1 mg/kg). 
MPA, KRP-203, and vehicle were given orally. Results: The mean days of 
survival were 5.8 (vehicle), 7 and 7.9 (0.3 and 1 mg/kg KRP~203, 
respectively), 12.7 and >54.4 (10 and 20 mg/kg MPA), >39.6 and >30.5 (10 
mg/kg MPA with 1 and 3 mg/kg KRP-203), >100 and >87.8 (20 mg/kg MPA with 
0.3 and 1 mg/kg KRP-203). Histologic and immunohistochemical analysis 
revealed that diffuse mononuclear cell infiltration (macrophages and T 
cells), hemorrhage, myocardial necrosis and fibrosis, and 
expression of endothelin-1, transforming growth factor~pl, monocyte 
chemoattractant protein-1, interleukin-8, and E-selectin were markedly 
diminished in the allografts treated with MPA combined with KRP-203. 
Pharmacokinetic experiments indicated no interaction between MPA and 
KRP-203, and both combination regimens were well tolerated. Conclusions: 
Combination therapy of MPA with KRP-203 has a therapeutic potential as a 
novel immunosuppressant strategy in clinical transplantation. Copyright 
.COPYRGT. 2006 by the International Society for Heart and Lung 
Transplantation . 
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BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 



AUTHOR (S 



CORPORATE SOURCE: 



1998:446899 BIOSIS 
PREV199800446899 

Molecular cloning and functional characterization of murine 
sphingosine kinase. 

Kohama, Takafumi; Olivera, Ana; Edsall, Lisa; Nagiec, M. 
Marek; Dickson, Robert; Spiegel, Sarah [Reprint author] 
Dep. Biochem. Mol. Biol., Georgetown Univ. Med. Cent., 353 
Basic Sci. Build., 3900 Reservoir Rd. NW, Washington, DC 
20007, USA 

Journal of Biological Chemistry, (Sept. 11, 1998) Vol. 273, 
No. 37, pp. 23722-23728. print. 
CODEN: JBCHA3. ISSN: 0021-9258. 
Article 
English 

Entered STN: 21 Oct 1998 
Last Updated on STN: 21 Oct 1998 
Sphingosine-l-phosphate (SPP) is a novel lipid messenger that has dual 
function. Intracellularly it regulates proliferation and survival, and 



SOURCE 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



AB 



extrafcellularly, it is a ligand for the G protein-coupled receptor Edg-1. 
Based on peptide sequences obtained from purified rat kidney sphingosine 
kinase, the enzyme that regulates SPP levels, we report here the cloning, 
identification, and characterization of the first mammalian sphingosine 
kinases (murine SPHKla and SPHKlb) . Sequence analysis indicates that 
these are novel kinases, which are not similar to other known kinases, and 
that they are evolutionarily conserved. Comparison with Saccharomyces 
cerevisiae and Caenorhabditis elegans sphingosine kinase sequences shows 
that several blocks are highly conserved in all of these sequences. One 
of these blocks contains an invariant, positively charged motif, GGKGK, 
which may be part of the ATP binding site. From Northern blot analysis of 
multiple mouse tissues, we observed that expression was highest in adult 
lung and spleen, with barely detectable levels in skeletal muscle 
and liver. Human embryonic kidney cells and NIH 3T3 fibroblasts 
transiently transfected with either sphingosine kinase expression vectors 
had marked increases (more than 100-fold) in sphingosine kinase activity. 
The enzyme specifically phosphorylated D-erythro-sphingosine and did not 
catalyze the phosphorylation of phosphatidylinositol, diacylglycerol, 
ceramide, D, L-threo-dihydrosphingosine or N, N-dimethylsphingosine . The 
latter two sphingolipids were competitive inhibitors of sphingosine kinase 
in the transfected cells as was previously found with the purified rat 
kidney enzyme. Transfected cells also had a marked increase in mass 
levels of SPP with a concomitant decrease in levels of sphingosine and, to 
a lesser extent, in ceramide levels. Our data suggest that sphingosine 
kinase is a prototypical member of a new class of lipid kinases. Cloning 
of sphingosine kinase is an important step in corroborating the 
intracellular role of SPP as a second messenger. 
IT Major Concepts 

Chemical Coordination and Homeostasis; Enzymology (Biochemistry and 
Molecular Biophysics) 
IT Chemicals & Biochemicals 

kinases; lipid messengers; lipids; sphingosine kinase: functional 
characterization, molecular cloning; sphingosine- 1 -phosphate: 
lipid second messenger; ATP 
IT Methods & Equipment 

enzyme activity assay: activity assays, analytical method; Molecular 
Dynamics Phosphor Imager : Molecular Dynamics, equipment; Northern 
blotting: Recombinant DNA Technology, molecular probe techniques, 
detection/labeling techniques, gene mapping, analytical method 
IT Miscellaneous Descriptors 

cell proliferation; cell survival; enzyme evolution 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

murine 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 

Rodents , Vertebrates 
RN 9031-44-1 (kinases) 

50864-48-7 (sphingosine kinase) 
26993-30-6 ( sphingosine- 1-phosphate) 
56-65-5Q (ATP) 
42530-29-OQ (ATP) 
94587-45-8Q (ATP) 
111839-44-2Q (ATP) 
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PASSWORD: 

TERMINAL (ENTER 1, 2, 3, OR ?):2 



★ * 




* * 




* Welcome to STN International 


NEWS 


1 






Web Page URLs for STN Seminar Schedule - N. America 


NEWS 


2 






"Ask CAS" for self-help around the clock 


NEWS 


3 


JAN 


17 


Pre-1988 INPI data added to MARPAT 


NEWS 


4 


FEB 


21 


STN AnaVist, Version 1.1, lets you share your STN AnaVist 










visualization results 


NEWS 


5 


FEB 


22 


The IPC thesaurus added to additional patent databases on STN 


NEWS 


6 


FEB 


22 


Updates in EPFULL; IPC 8 enhancements added 


NEWS 


7 


FEB 


27 


New STN AnaVist pricing effective March 1, 2006 


NEWS 


8 


MAR 


03 


Updates in PATDPA; addition of IPC 8 data without attributes 


NEWS 


9 


MAR 


22 


EMBASE is now updated on a daily basis 


NEWS 


10 


APR 


03 


New IPC 8 fields and IPC thesaurus added to PATDPAFULL 


NEWS 


11 


APR 


03 


Bibliographic data updates resume; new IPC 8 fields and IPC 










thesaurus added in PCTFULL 


NEWS 


12 


APR 


04 


STN AnaVist $500 visualization usage credit offered 


NEWS 


13 


APR 


12 


LINSPEC, learning database for INSPEC, reloaded and enhanced 


NEWS 


14 


APR 


12 


Improved structure highlighting in FQHIT and QHIT display 










in MARPAT 


NEWS 


15 


APR 


12 


Derwent World Patents Index to be reloaded and enhanced during 










second quarter; strategies may be affected 


NEWS 


16 


MAY 


10 


CA/CAplus enhanced with 1900-1906 U.S. patent records 


NEWS 


17 


MAY 


11 


KOREAPAT updates resume 


NEWS 


18 


MAY 


19 


Derwent World Patents Index to be reloaded and enhanced 


NEWS 


EXPRESS 


FEBRUARY 15 CURRENT VERSION FOR WINDOWS IS VB.Ola, 



CURRENT MACINTOSH VERSION IS V6.0c(ENG) AND V6.0Jc(JP), 
AND CURRENT DISCOVER FILE IS DATED 19 DECEMBER 2005, 
V8.0 AND V8,01 USERS CAN OBTAIN THE UPGRADE TO VS.Ola AT 
http : //download . cas . org/express/v8 . O-Discover/ 



NEWS HOURS STN Operating Hours Plus Help Desk Availability 

NEWS LOGIN Welcome Banner and News Items 

NEWS IPC8 For general information regarding STN implementation of IPC 8 

NEWS X25 X.25 communication option no longer available after June 2006 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties, 

CQMPLETE THE STN SURVEY - APRIL 27 THROUGH MAY 31 
Dear valued STN customer. 

In an effort to enhance your experience with STN, we would 
like to better understand what you find useful. Please take 
approximately 5 minutes to complete a web survey. 



If you provide us with your name, login ID, and e-mail address, you 
will be entered in a drawing to win a free iPod(R) . Your responses 
will be kept confidential auid will help us make future improvements 
to STN. 

Take survey: http://www.zoomerang.com/survey.zgi9psV7EB2259HKKWTUW 
Thank you in advance for your participation. 

STN Columbus *************** 



FILE 'HOME' ENTERED AT 14:19:07 ON 30 MAY 2006 



=> file reg 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 

FILE 'REGISTRY* ENTERED AT 14:19:15 ON 30 MAY 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2006 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 29 MAY 2006 HIGHEST RN 885947-35-3 
DICTIONARY FILE UPDATES: 29 MAY 2006 HIGHEST RN 885947-35-3 



New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH January 6, 2006 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

************************* ******************** ************** ********** 

* * 

* The CA roles and document type information have been removed from * 

* the IDE default display format and the ED field has been added, * 

* effective March 20, 2005. A new display format, IDERL, is now * 

* available and contains the CA role and document type information. * 

* * 
********************************************************************* 



Structure search iteration limits have been increased. See HELP SLIMITS 
for details. 



REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 



http : //www. cas . org/ONLINE/UG/regprops . html 

=> s sphingsine 1-phosphate 
0 SPHINGSINE 
18883895 1 

231574 PHOSPHATE 

37 6 PHOSPHATES 
231574 PHOSPHATE 

(PHOSPHATE OR PHOSPHATES) 
LI 0 SPHINGSINE 1-PHOSPHATE 

(SPHINGSINE (W) 1(W) PHOSPHATE) 



=> s sphingsine phosphate 
0 SPHINGSINE 
231574 PHOSPHATE 
376 PHOSPHATES 



231574 PHOSPHATE 

(PHOSPHATE OR PHOSPHATES) 
^L2 « 0 SPHINGSINE PHOSPHATE 

(SPHINGSINE (W) PHOSPHATE) 

=> s sphingosine 1-phosphate 
528 SPHINGOSINE 

17 SPHINGOSINES 
545 SPHINGOSINE 

(SPHINGOSINE OR SPHINGOSINES) 

18883895 1 

231574 PHOSPHATE 

37 6 PHOSPHATES 
231574 PHOSPHATE 

(PHOSPHATE OR PHOSPHATES) 
L3 83 SPHINGOSINE l-'PHOSPHATE 

(SPHINGOSINE (W) 1 (W) PHOSPHATE) 

=> d 80-83 

L3 ANSWER 80 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 39391-27-0 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN Lyase, sphinganine 1-phosphate (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN Aldolase, dihydrosphingosine 1-phosphate 
CN Dihydrosphingosine 1-phosphate aldolase 
CN Dihydrosphingosine 1-phosphate lyase 

CN E.G. 4.1.2.27 

CN Sphinganine 1-phosphate lyase 
CN Sphingosine 1-phosphate lyase 

CN Sphingosine phosphate lyase 
DR 37290-61-2 
MF Unspecified 
CI MAN 

LC STN Files: AGRICOLA, BIOSIS, CA, CAPLUS, CIN, TOXCENTER, USPAT2, 
US PAT FULL 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

74 REFERENCES IN FILE CA (1907 TO DATE) 

75 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

L3 ANSWER 81 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 38597-28-3 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 1, 3, 4-Octadecanetriol, 2-ainino-, 1- (dihydrogen phosphate), (2S,3S,4R)- 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 1, 3, 4-Octadecanetriol, 2-amino-, 1- (dihydrogen phosphate), 

[2S-(2R*,3R*,4S*) ]- 
CN Phy tosphingosine , 1-phosphate (6CI) 

OTHER NAMES: 

CN 4 -D-Hydroxysphinganine 1-phosphate 
FS STEREOSEARCH 
MF C18 H40 N 06 P 

LC STN Files: BIOSIS, CA, CAOLD, CAPLUS, TOXCENTER, USPATFULL 
Absolute stereochemistry . 




OPO3H2 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



18 REFERENCES IN FILE CA (1907 TO DATE) 
18 REFERENCES IN FILE CAPLUS (1907 TO DATE) 
1 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 

L3 ANSWER 82 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 26993-30-6 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 4-Octadecene-l, 3-diol, 2-amino-, 1- (dihydrogen phosphate), (2S,3R, 4E)- 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 4-Octadecene-l, 3-diol, 2-amino-, 1- (dihydrogen phosphate), (E) -D-erythro- 
(8CI) 

CN 4-Octadecene-l, 3-diol, 2-aniino-, 1- (dihydrogen phosphate), 

[R-[R*,S*-(E)]]- 
OTHER NAMES: 

CN C18-Sphingosine 1 -phosphate 

CN D-erythro-Sphingosine-l-phosphate 

CN Sphingosine 1 -phosphate 

FS STEREOSEARCH 
DR 26993-39-5 
MF C18 H38 N 05 P 
CI COM 

LC STN Files: ADISNEWS, AGRICOLA, ANABSTR, BIOSIS, BIOTECHNO, CA, CAPLUS, 
CASREACT, CHEMCATS, CSCHEM, EMBASE, IMSRESEARCH, IPA, MEDLINE, PROMT, 
RTECS*, TOXCENTER, USPAT2, USPATFULL 

(*File contains numerically searchable property data) 

Absolute stereochemistry. Rotation (-) . 
Double bond geometry as shown. 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

1130 REFERENCES IN FILE CA (1907 TO DATE) 

18 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
1138 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

L3 ANSWER 83 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 19794-97-9 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate) , (2S,3R)- (9CI) 

(CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate) , D-erythro- (8CI) 
CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate), [R-(R*,S*)]- 
OTHER NAMES: 

CN (2S, 3R) -Sphinganine 1-phosphate 
CN C18-Dihydrosphingosine 1-phosphate 
CN Sphinganine 1-phosphate 
FS STEREOSEARCH 

MF C18 H40 N 05 P 

LC STN Files: AGRICOLA, ANABSTR, BEILSTEIN*, BIOSIS, CA, CAPLUS, CASREACT, 
MEDLINE, TOXCENTER, USPAT2, USPATFULL 

(*File contains numerically searchable property data) 



Absolute stereochemistry. Rotation {-) . 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

71 REFERENCES IN FILE CA (1907 TO DATE) 

3 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

72 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> file medline 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 47.44 47.65 

FILE 'MEDLINE' ENTERED AT 14:21:38 ON 30 MAY 2006 

FILE LAST UPDATED: 27 MAY 2006 (20060527/UP) . FILE COVERS 1950 TO DATE. 

On December 11, 2005, the 2006 MeSH terms were loaded. 

The MEDLINE reload for 2006 is now (26 Feb.) available. For details 
on the 2006 reload, enter HELP RLOAD at an arrow prompt (=>) . 
See also: 

http: //www. nlm. nih. gov/mesh/ 

http: //www. nlm. nih, gov/pubs/techbull/nd04/nd04_mesh . html 

http: //www. nlm. nih. gov/pubs/techbull/nd05/nd05_med_data_changes . html 

http://www.nlm.nih.gov/pubs/techbull/nd05/nd05_2006_MeSH.html 

OLDMEDLINE is covered back to 1950. 

MEDLINE thesauri in the /CN, /CT, and /MN fields incorporate the 
MeSH 2006 vocabulary. 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 



=> e 


sphingsine 


1-phosphate/ct 


E# 


FREQUENCY 


AT 


TERM 


El 


24 




SPHINGOSINE: TU, THERAPEUTIC USE/CT 


E2 


13 




SPHINGOSINE: UR, URINE/CT 


E3 


0 




--> SPHINGSINE 1-PHOSPHATE/CT 


E4 


0 


1 


SPHINX/CT 


E5 


0 


2 


SPHYGMOMANOMETER/CT 


E6 


0 


2 


SPHYGMOMANOMETER, CONTINUOUS/CT 


E7 


284 


7 


SPHYGMOMANOMETERS /CT 


E8 


0 


2 


SPHYGMOMANOMETERS, CONTINUOUS/CT 


E9 


2 




SPHYGMOMANOMETERS: AE, ADVERSE EFFECTS/CT 


ElO 


3 




SPHYGMOMANOMETERS: CL, CLASSIFICATION/CT 


Ell 


4 




SPHYGMOMANOMETERS: EC, ECONOMICS/CT 


E12 


14 




SPHYGMOMANOMETERS: HI, HISTORY/CT 


=> e 


sphingosine 


1-phosphate/ct 


E# 


FREQUENCY 


AT 


TERM 


El 


0 


2 


SPHINGOSINE 1 PHOSPHATE RECEPTOR/CT 


E2 


0 


2 


SPHINGOSINE 1 PHOSPHATE RECEPTORS/CT 


E3 


0 




~> SPHINGOSINE 1-PHOSPHATE/CT 


E4 


0 


2 


SPHINGOSINE 1-PHOSPHATE RECEPTOR/CT 


E5 


0 


2 


SPHINGOSINE ACYLTRANSFERASE/CT 


E6 


0 


2 


SPHINGOSINE GALACTOSIDE/CT 



E7 


0 


2 


SPHINGOSINE 


N ACYLTRANSFERASE/CT 


E8 


15 


15 


SPHINGOSINE 


N-ACYLTRANSFERASE/CT 


* E9 ' 


0 


1 


SPHINGOSINE 


PHOSPHORYLCHOLINE/CT 


ElO 


0 


2 


SPHINGOSINE 


PHOSPHORYLCHOLINE RECEPTORS/CT 


Ell 


0 


1 


SPHINGOSINE- 


■1-PHOSPHATE/CT 


E12 


0 


2 


SPHINGOSINE- 


■1-PHOSPHATE RECEPTOR/CT 



=> e e2 

ADDITIONAL TERMS AVAILABLE BY USING "SPHINGOSINE 1 PHOSPHATE RECEPTORS+XUSE/CT" 



E# 


FREQUENCY 



AT 
— 


TERM 





El 


0 


1 


SPHINGOSINE 


1 PHOSPHATE/CT 


E2 


0 


2 


SPHINGOSINE 


1 PHOSPHATE RECEPTOR/CT 


E3 


0 


2 


~> SPHINGOSINE 


1 PHOSPHATE RECEPTORS/CT 


E4 


0 


2 


SPHINGOSINE 


1-PHOSPHATE RECEPTOR/CT 


E5 


0 


2 


SPHINGOSINE 


ACYLTRANSFERASE/CT 


E6 


0 


2 


SPHINGOSINE 


GALACTOSIDE/CT 


E7 


0 


2 


SPHINGOSINE 


N ACYLTRANSFERASE/CT 


E8 


15 


15 


SPHINGOSINE 


N-ACYLTRANSFERASE/CT 


E9 


0 


1 


SPHINGOSINE 


PHOSPHORYLCHOLINE/CT 


ElO 


0 


2 


SPHINGOSINE 


PHOSPHORYLCHOLINE RECEPTORS/CT 


Ell 


0 


1 


SPHINGOSINE- 


■1 -PHOSPHATE/CT 


E12 


0 


2 


SPHINGOSINE- 


■1-PHOSPHATE RECEPTOR/CT 



=> s el-e4, el0-el2 

0 "SPHINGOSINE 1 PHOSPHATE"/CT 
122 "SPHINGOSINE 1 PHOSPHATE RECEPTOR" /CT (54 TERMS) 

( "RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
122 "SPHINGOSINE 1 PHOSPHATE RECEPTORS"/CT (54 TERMS) 

( "RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
122 "SPHINGOSINE 1-PHOSPHATE RECEPTOR" /CT (54 TERMS) 

("RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
122 "SPHINGOSINE PHOSPHORYLCHOLINE RECEPTORS"/CT (54 TERMS) 
( "RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
0 SPHINGOSINE-l-PHOSPHATE/CT 
122 "SPHINGOSINE-l-PHOSPHATE RECEPTOR"/CT (54 TERMS) 
("RECEPTORS, LYSOSPHINGOLIPID"+XUSE/CT) 
L4 122 ("SPHINGOSINE 1 PHOSPHATE"/CT OR "SPHINGOSINE 1 PHOSPHATE RECEPT 

OR"/CT OR "SPHINGOSINE 1 PHOSPHATE RECEPTORS "/CT OR "SPHINGOSINE 
1-PHOSPHATE RECEPTOR" /CT OR "SPHINGOSINE PHOSPHORYLCHOLINE 
RECEPTORS"/CT OR SPHINGOSINE-l-PHOSPHATE/CT OR "SPHINGOSINE-l-PHO 
SPHATE RECEPTOR" /CT) 



=> s 14 and (fibrosis or fibrotic or fibroblast) 
82303 FIBROSIS 
7903 FIBROTIC 

8 FIBROTICS 
7 908 FIBROTIC 

(FIBROTIC OR FIBROTICS) 
4 9255 FIBROBLAST 
104422 FIBROBLASTS 
133561 FIBROBLAST 

(FIBROBLAST OR FIBROBLASTS) 
6 L4 AND (FIBROSIS OR FIBROTIC OR FIBROBLAST) 



L5 



=> file caplus biosis embase uspatful 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE 
ENTRY 
1.56 



TOTAL 
SESSION 
49.21 



FILE 'CAPLUS' ENTERED AT 14:24:14 ON 30 MAY 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'BIOSIS' ENTERED AT 14:24:14 ON 30 MAY 2006 
Copyright (c) 2006 The Thomson Corporation 



FILE 'EMBASE' ENTERED AT 14:24:14 ON 30 MAY 2006 



Copyright (c) 2006 Elsevier B.V. All rights reserved. 



FIL.E 'USPATFULL' ENTERED AT 14:24:14 ON 30 MAY 2006 

CA INDEXING COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

=> s 14 

L6 1881 L4 

=> s 16 and (fibrosis or fibrotic or alveolitis or fibro? or hainnian-rich syndrome) 
L7 204 L6 AND (FIBROSIS OR FIBROTIC OR ALVEOLITIS OR FIBRO? OR H7\MMAN- 

RICH SYNDROME) 

=> dup rem 17 

PROCESSING COMPLETED FOR L7 

L8 161 DUP REM L7 (43 DUPLICATES REMOVED) 

=> focus 

PROCESSING COMPLETED FOR L8 
L9 161 FOCUS L8 1- 

=> d ibib abs it 16 1-6 

L6 ANSWER 1 OF 1881 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 2006:286425 BIOSIS 
DOCUMENT NUMBER: PREV200600282177 

TITLE: Sphingosine 1-phosphate receptors mediate stimulatory and 

inhibitory signalings for expression of adhesion molecules 
in endothelial cells. 

AUTHOR(S) : Kimura, Takao; Tomura, Hideaki; Mogi, Chihiro; Kuwabara, 

Atsushi; Ishiwara, Mitsuteru; Shibasawa, Kunihiko; Sato, 
Koichi; Ohwada, Susumu; Im, Doon-Soon; Kurose, Hitoshi; 
Ishizuka, Tamotsu; Murakami, Masami; Okajima, Fumikazu 
[Reprint Author] 

CORPORATE SOURCE: Gunma Univ, Inst Mol and Cellular Regulat, Lab Signal 

Transduct, 3-39-15 Showa Machi, Maebashi, Gumma 3718512, 
Japan 

f okaj ima@showa . gunma-u. ac . jp 
SOURCE: Cellular Signalling, (JUN 2006) Vol. 18, No. 6, pp. 

841-850. 

CODEN: CESIEY. ISSN: 0898-6568. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 24 May 2006 

Last Updated on STN: 24 May 2006 

AB Sphingosine 1-phosphate (SIP) stimulates expression of vascular cell 
adhesion molecule-1 and intercellular adhesion rnolecule-1 in human 
umbilical vein endothelial cells. SlP-induced actions were associated 
with nuclear factor kappa-B activation and inhibited by pertussis toxin as 
well as by antisense oligonucleotides specific to SIP receptors, 
especially, S1P(3). SIP also stimulated endothelial nitric oxide synthase 
(eNOS) and its activation was markedly inhibited by the antisense 
oligonucleotide for the SIP, receptor rather than that for the S1P3 
receptor. The dose-response curve of SIP to stimulate adhesion molecule 
expression was shifted to the left in the presence of the 

phosphatidylinositol 3-kinase inhibitor wortmannin and the NOS inhibitor N 
omega-nitro-L-arginine methyl ester. NO donor S-nitroso-N- 
acetylpenicillamine inhibited SIP-induced adhesion molecule expression. 
Moreover, tumor necrosis factor-alpha-induced adhesion molecule expression 
was markedly inhibited by SIP in a manner sensitive to inhibitors for 
PI3-K and NOS, These results suggest that SIP receptors are coupled to 
both stimulatory and inhibitory pathways for adhesion molecule expression. 
The stimulatory pathway involves nuclear factor kappa-B and inhibitory one 
does phosphatidylinositol 3-kinase and NOS. (c) 2005 Elsevier Inc. All 
rights reserved. 

IT Major Concepts 

Biochemistry and Molecular Biophysics; Cell Biology 

IT Parts, Structures, & Systems of Organisms 
vascular cell: circulatory system 



IT Chemicals & Biochemicals 

tumor necrosis factor-alpha; antisense oligonucleotides; intercellular 
adhesion molecule-1; nuclear factor kappa-B; vascular cell adhesion 
molecule-1; adhesion molecule; endothelial nitric oxide synthase [EC 
1.14.13.39]; wortmannin; phosphatidylinositol 3-kinase [EC 2.7.1.137]; 
S-nitroso-N-acetylpenicillamine; pertussis toxin; N-omega-nitro-L- 
arginine methyl ester; sphingosine 1-phosphate receptor 

ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

HUVEC cell line (cell_line) 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 503473-02-7 (endothelial nitric oxide synthase) 
503473-02-7 (EC 1.14.13.39) 
19545-26-7 ( wortmannin) 

115926-52-8 (phosphatidylinositol 3-kinase) 
115926-52-8 (EC 2.7.1.137) 

7 9032-4 8-7 (S-nitroso-N-acetylpenicillamine) 
50903-99-6 (N-omega-nitro-L-arginine methyl ester) 



L6 ANSWER 2 OF 1881 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AB 



IT 



IT 



IT 



2006:284235 BIOSIS 
PREV200600281798 

Sphingosine-l-phosphate and sphingosylphosphorylcholine : 
two of a kind?. 

Alewijnse, Astrid E.; Michel, Martin C. [Reprint Author] 
Univ Amsterdam, Acad Med Ctr, Dept Pharmacol and 
Pharmacotherapy, Meibergdreef 15, NL-1105 AZ Amsterdam, 
Netherlands 
m, c . michel@amc . uva . nl 

British Journal of Pharmacology, (FEB 2006) Vol. 147, No. 
4, pp. 347-348. 

CODEN: BJPCBM. ISSN: 0007-1188. 

Article 
English 

Entered STN: 24 May 2006 
Last Updated on STN: 24 May 2006 
Sphingosine-l-phosphate and sphingosylphosphorylcholine are structurally 
related signalling molecules. Although they share some biological 
effects, it is debated whether this involves the same receptors. In this 
issue, Mathieson and Nixon report that these two lipids activate the same 
transcription factor but do so via distinct signalling pathways. Against 
this background, we discuss some of the potential pitfalls in studies 
comparing the effects of the two sphingolipids . 
Major Concepts 

Biochemistry and Molecular Biophysics 
Chemicals & Biochemicals 

sphingosine-l-phosphate; sphingosylphosphorylcholine 
Miscellaneous Descriptors 
signaling pathway 



AUTHOR (S) : 
CORPORATE SOURCE 



SOURCE 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human (common) 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 26993-30-6 (sphingosine-l-phosphate) 

1670-26-4 (sphingosylphosphorylcholine) 



L6 ANSWER 3 OF 1881 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 2006:280577 BIOSIS 
DOCUMENT NUMBER: PREV200600279250 



AUTHOR (S) : 
CORPORATE SOURCE 
SOURCE: 



TITLE: Discovery of potent, orally bioavailable, immunosuppressive 

N-benzyl pyrrolidine and azetidine carboxylate SlP(l) 
receptor agonists. 
Hale, Jeffrey J. [Reprint Author] 

Merck Res Labs, Dept Med Chem, Rahway, NJ 07065 USA 
Abstracts of Papers American Chemical Society, (MAR 13 
2005) Vol. 229, No. Part 2, pp. U157. 
Meeting Info.: 229th National Meeting of the 
American-Chemical-Society. San Diego, CA, USA. March 13 
-17, 2005. Amer Chem Soc. 
CODEN: ACSRAL. ISSN: 0065-7727. 
Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
English 

Entered STN: 24 May 2006 
Last Updated on STN: 24 May 2006 

Major Concepts 

Pharmacology; Immune System (Chemical Coordination and Homeostasis) 
IT Parts, Structures, & Systems of Organisms 

T lymphocyte: immune system, blood and lymphatics 
IT Chemicals & Biochemicals 

phosphate ester; sphingosine-1 -phosphate receptor; N-benzyl 

pyrrolidine; azetidine carboxylate SlP-1 receptor agonist; FTY720: 

immunologic-drug, immunosuppressant-drug, efficacy 
IT Miscellaneous Descriptors 

structure-activity relationship; orally bioavailable 
RN 162359-56-0 (FTY720) 



DOCUMENT TYPE: 

LANGUAGE: 
ENTRY DATE: 



IT 



L6 ANSWER 4 OF 1881 
STN 

ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE 



IT 



IT 



IT 



RN 



2006:280539 BIOSIS 
PREV200600279212 

Discovery of KRP-203, a potent and orally active new type 
of immunosuppressant, sphingosine-l-phosphate receptor 
agonist . 

Kohno, Yasushi [Reprint Author] ; Ando, Naoki; Tanase, 
Takahiro; Sawada, Takayuki; Tanaka, Kiyoaki; Yumoto, 

Kazuhiko; Tanioka, Sayoko 

Kyorin Pharmaceut Co Ltd, Tochigi, Shimotsuga 3290114, 
Japan 

yasuhi . kohno@mb. kyorin-pharm. co . jp 

Abstracts of Papers American Chemical Society, (MAR 13 
2005) Vol. 229, No. Part 2, pp. U150. 
Meeting Info. : 229th National Meeting of the 
American-Chemical-Society. San Diego, CA, USA. March 13 
-17, 2005. Amer Chem Soc. 
CODEN: ACSRAL. ISSN: 0065-7727. 
Conference; (Meeting) 
Conference; (Meeting Poster) 
English 

Entered STN: 24 May 2006 
Last Updated on STN: 24 May 2006 

Major Concepts 

Pharmacology; Immune System (Chemical Coordination and Homeostasis) 
Chemicals & Biochemicals 

sphingosine-1 -phosphate receptor; KRP-203: immunologic-drug, 

immunosuppressant-drug, amino-1, 3-propane-diol core structure; FTY-720: 

immunologic-drug, immunosuppressant-drug, amino-1, 3-propane-diol 

structure 
Methods & Equipment 

organ transplantation: therapeutic and prophylactic techniques, 

clinical techniques 
Miscellaneous Descriptors 

structure-activity relationship; drug synthesis 
162359-56-0 (FTY-720) 



DOCUMENT TYPE: 

LANGUAGE : 
ENTRY DATE: 



IT 
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ACCESSION NUMBER: 2006:270293 BIOSIS 



DOCUMENT NUMBER: PREV200600265177 

TITLE: Inhibition of sphingosine-l-phosphate- and vascular 

endothelial growth factor-induced endothelial cell 

chemotaxis by red grape skin polyphenols correlates with a 
decrease in early platelet-activating factor synthesis. 
AUTHOR (S ) : Barthomeuf, Chantal [Reprint Author]; Lamy, Sylvie; 

Blanchette^ Melanie; Bolvin, Dominique; Gingras^ Denis; 
Beliveaur Richard 

CORPORATE SOURCE: Univ Auvergne, Fac Pharm, Lab Pharmacognosie and 

Biotechnol, INSERM,U484, PI H Dunant, F-63001 Clermont 

Ferrand, France 

Chantal . Barthomeuf @u-clermont 1 . f r 
SOURCE: Free Radical Biology & Medicine, (FEB 15 2006) Vol. 40, No. 

4, pp. 581-590. 

CODEN: FRBMEH, ISSN: 0891-5849. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 10 May 2006 

Last Updated on STN: 10 May 2006 
AB Vascular endothelial growth factor (VEGF) and platelet-derived lipid 
sphingosine-l-phosphate (SIP) are two proinflammatory mediators which 
contribute to angiogenesis , in part through the synthesis of 
platelet-activating factor (PAF) . The red grape skin polyphenolic extract 
(SGE) both prevents and inhibits angiogenesis in the Matrigel model, 
decreases the basal motility of endothelial and cancer cells, and reverses 
the chemotactic effect of SIP and VEGF on bovine aortic endothelial cells 
(BAECs) as well as the chemotactic effect of conditioned medium on human 
HT-1080 fibrosarcoma, human U-87 glioblastoma, and human DAOY 
medulloblastoma cells. Inhibition of VEGF- and SIP-mediated chemotaxis by 
SGE is associated with a down-regulation of ERK and p38/MAPK 
phosphorylation and a decreased in acute PAF synthesis. Notably, as do 
extracellular inhibitors of PAF receptor, SGE prevents SIP-induced PAF 
synthesis and the resulting activation of the Sip/ endothelial 
differentiation gene-1 cascade. Given the key role of VEGF and SIP in 
inflammation, angiogenesis, and tumor invasion, SGE may therefore 
contribute to prevent (or to delay) the development of diseases associated 
with angiogenesis dysregulation, including cancer. The dual inhibition of 
SIP- and VEGF-mediated migration of endothelial cell and of 
serum-stimulated migration of U-87 cells suggests a usefulness of SGE 
against highly invasive human glioblastoma, (c) 2005 Elsevier Inc. All 
rights reserved. 
IT Major Concepts 

Nervous System (Neural Coordination); Pharmacognosy (Pharmacology); 
Tumor Biology; Enzymology (Biochemistry and Molecular Biophysics) 
IT Parts, Structures, & Systems of Organisms 

serum: blood and lymphatics; endothelial cell: nervous system 
IT Chemicals & Biochemicals 

vascular endothelial growth factor [VEGF] ; sphingosine-l-phosphate 
[SIP] : inhibition; platelet-activating factor [PAF] : synthesis; 
p38 mitogen-activated protein kinase [p38/MAPK] [EC 2.7.1.37]: 
phosphorylation, down-regulation; extracellular signal related kinase 
[ERK] : down-regulation; platelet-activating factor receptor [PAF 
receptor] : inhibition; endothelial differentiation gene-1; red grape 
skin polyphenolic extract: antineoplastic-drug, preclinical trial 
IT Miscellaneous Descriptors 

inflammation; angiogenesis; chemotaxis; cell migration 
ORGN Classifier 

Bovidae 85715 
Super Taxa 

Artiodactyla; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

BAEC cell line (cell_line) : bovine aortic endothelial cells 

Taxa Notes 

Animals, Artiodactyls, Chordates, Mammals, Nonhuman Vertebrates, 
Nonhuman Mammals, Vertebrates 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 



Organism Name 

HT-1080 cell line (cell_line) : human fibrosarcoma cells 
U-87 cell line (cell_line) : human glioblastoma cells 
DAOY cell line (cell_line) : human medulloblastoma cells 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
ORGN Classifier 

Vitaceae 26940 
Super Taxa 

Dicot yledones ; Angiospermae / Spermatophyt a ; Plantae 
Organism Name 

grape (common) : medicinal plant 
Taxa Notes 

Angiosperms, Dicot s. Plants, Spermatophytes, Vascular Plants 
RN 127464-60-2 (vascular endothelial growth factor) 
127464-60-2 (VEGF) 

26993-30-6 { sphingosine-1 -phosphate ) 
26993-30-6 (SIP) 

74389-69-8 (platelet-activating factor) 
74389-69-8 (PAF) 

165245-96-5 (p38 mitogen-activated protein kinase) 
165245-96-5 (p38/MAPK) 
165245-96-5 (EC 2.7.1.37) 
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STN 

ACCESSION NUMBER: 2006:269505 BIOSIS 
DOCUMENT NUMBER: PREV2006002 63121 

TITLE: Sphingosine-l-phosphate receptor expression and signaling 

correlate with uterine prostaglandin-endoperoxide synthase 
2 expression and angiogenesis during early pregnancy. 

AUTHOR (S) : Skazinik-Wikiel , Malgorzata E.; Kaneko-Tarui, Tomoko; 

Kashiwagi, Aki; Pru, James K. [Reprint Author] 

CORPORATE SOURCE: Massachusetts Gen Hosp, Vincent Ctr Reprod Biol, Vincent 

Obstet and Gynecol Serv, Room 6613B,Bldg 149,149 13th St, 
Charlestown, MA 02129 USA 
jpru@partners . org 

SOURCE: Biology of Reproduction, (MAR 2006) Vol. 74, No. 3, pp. 

569-576. 

CODEN: BIREBV. ISSN: 0006-3363. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 10 May 2006 

Last Updated on STN: 10 May 2006 

AB Signaling mechanisms coordinating uterine angiogenesis and tissue 
remodeling during decidualization are not completely understood. 
Prostanoid signaling is thought to play a functionally important role in 
each of these events. In the present study, we demonstrate that the 
subfamily of G-protein-coupled receptors that binds and becomes activated 
by the terminal signaling lipid in the sphingolipid pathway, 
sphingosine-l-phosphate (SIP) , were expressed during uterine 
decidualization. Three of the five known SIP receptors, termed 
endothelial differentiation genes (Edg; Edgl, Edg3, and Edg5) were 
upregulated in the uterine deciduum from Day of Pregnancy (DOP) 4.5 to 
7.5, while Edg6 and Edg8 expression remained unchanged. Consistent with 
angiogenesis in general during decidualization, we believe EDGl and EDG5 
to be regulated by the embryo because no microvascular expression for 
these receptors was observed in oil-induced deciduomas. Observed 
expression of EDGl and EDG5 showed a similar expression pattern to that 
previously reported for prostaglandin-endoperoxide synthase 2 (PTGS2), 
transitioning from the sublumenal stromal compartment in the 
antimesometrial pole (DOP 5) to the microvasculature of the mesometrial 
pole (DOP 7) . Furthermore, these two receptors colocalized with PTGS2 at 
three additional sites at the maternal : fetal interface throughout 
pregnancy. Treatment of cultured predecidualized stromal cells with SIP 
resulted in upregulation of Ptgs2 mRNA and PTGS2 protein, but not the 
downstream enzyme prostacyclin synthase. These combined results suggest 
the existence of a link between the sphingolipid and prostanoid signaling 
pathways in uterine physiology, and that, based on their expression 



pattern, SIP receptors function to coordinate uterine mesometrial 
angiogenesis during the implantation phase of early gestation. 
•IT >4ajor Concepts 

Development; Molecular Genetics (Biochemistry and Molecular 
Biophysics); Enzymology (Biochemistry and Molecular Biophysics); 
Reproductive System (Reproduction) 
IT Parts, Structures, & Systems of Organisms 

uterus: reproductive system; sublumenal stroma: reproductive system; 
antimesometrial pole: reproductive system 
IT Chemicals & Biochemicals 

prostacyclin synthase [EC 5.3.99.4]; sphingosine-1 -phosphate 
receptor : expression , signaling; pros taglandin-endoperoxide 
synthase 2: expression 
IT Miscellaneous Descriptors 

angiogenesis; implantation; uterine decidualization 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodent ia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

mouse (common) : adult, embryo, strain-ICR, female, male 

Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Rodents, Vertebrates 
RN 65802-86-0 (prostacyclin synthase) 
65802-86-0 (EC 5.3.99.4) 

329900-75-6 (prostaglandin-endoperoxide synthase 2) 
GEN mouse Ptgs2 gene (Muridae) : expression; mouse Edg gene (Muridae) : 
expression; mouse Edgl gene (Muridae) : expression; mouse Edg3 gene 
(Muridae) : expression; mouse Edg5 gene (Muridae) : expression; mouse Edg6 
gene (Muridae); mouse Edg8 gene (Muridae) 
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ACCESSION NUMBER: 
TITLE: 



2003286837 EMBASE 

New insights into the treatment of pulmonary 
fibrosis . 
Yurovsky V.V. 

V.V. Yurovsky, Department of Medicine, Univ. of Maryland 
School of Medicine, Baltimore, MD 21201, United States, 
vyurovs kSumaryland . edu 

Expert Opinion on Therapeutic Patents, (1 Jul 2003) Vol. 
13, No. 7, pp. 957-967. . 
Refs: 45 

ISSN: 1354-3776 CODEN: EOTPEG 
United Kingdom 
Journal; General Review 

015 Chest Diseases, Thoracic Surgery and Tuberculosis 

026 Immunology, Serology and Transplantation 

030 Pharmacology 
037 Drug Literature Index 

English 
English 

Entered STN: 31 Jul 2003 
Last Updated on STN: 31 Jul 2003 
Pulmonary fibrosis is a serious outcome of chronic 
lung inflammation or environmental exposure. It is characterised 
by the replacement of lung epithelial tissues by 
fibroblasts in the repair process following lung injury 

and by excessive deposition of extracellular matrix that ultimately leads 
to a loss of functional gas exchange units. Current therapeutic 

strategies are aimed predominantly at suppressing lung 

inflammation, the role of which has been documented in the development of 
fibrosis. Data generated over recent years indicate that 
fibroproliferation and abnormalities in epithelial repair may have 
a greater pathophysiological role than inflammation, thus representing new 
opportunities for therapeutic interventions. This review examines the 
patent literature in this area from 1999 to 2002 with some discussion of 
primary literature and older citations when appropriate. 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



on STN 



BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation 
2005:305306 BIOSIS 
PREV200510085609 

Chloride channel activity in human lung 
fibroblasts and myofibroblasts. 

Yin, Zhaohong; Watsky, Mitchell A. [Reprint Author] 
Univ Tennessee, Ctr Hlth Sci, Dept Physiol, 894 Union Ave, 
Memphis, TN 38163 USA 
mwatsky@physiol . utmem. edu 

American Journal of Physiology - Lung Cellular and 
Molecular Physiology, (JUN 2005) Vol. 288, No. 6, pp. 
L1110-L1116. 
ISSN: 1040-0605. 
Article 
English 

Entered STN: 15 Aug 2005 
Last Updated on STN: 15 Aug 2005 
It is well established that transforming growth factor {TGF)-beta 
stimulates human Iving fibroblasts (HLF) to 

differentiate into myofibroblasts. We characterized lysophosphatidic acid 
(LPA)- activated CI (-) channel current (I-Cl- LPA) in cultured human 
lung fibroblasts and myofibroblasts and investigated the 
influence of ICl-LPA on fibroblast-to-myofibroblast 



AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



AB 



differentiation. We recorded ICl-LPA using the amphotericin 
perforated-patch technique. We activated ICl-LPA using LPA or 
sphingosine-l-phosphate . We determined phenotype by Western blotting and 
immunohistochemistry using an anti-alpha- smooth muscle actin ( SMA) 
antibody. RT- PGR was performed to determine which phospholipid growth 
factor receptors are present in HLF. We found that HLF cultured in 
TGF-beta ( myofibroblasts) had significantly elevated alpha-SMA levels and 
ICl-LPA current density compared with control fibroblasts. 
ICl-LPA activation was blocked by DIDS, 5-nitro-2- (3- phenylpropyl amino) 
benzoic acid (NPPB) , and the LPA receptor- specific antagonist dioctyl- 
glycerol pyrophosphate (1 mu M) . DIDS and NPPB, in a dose- dependent 
manner, significantly reduced alpha-SMA levels in HLF stimulated with 
TGF-beta. These results demonstrate the receptor- mediated activation of 
ICl-LPA by LPA and sphingosine-l-phosphate in cultured human lung 
myofibroblasts, with only minimal ICl-LPA activity in fibroblasts 

This CI- channel activity appears to play a critical role in the 
differentiation of human liing fibroblasts to 
myofibroblasts . 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Development; Respiratory System 
(Respiration) 
IT Parts, Structures, & Systems of Organisms 

myofibroblast: muscular system; lung fibroblast: 
respiratory system 
IT Chemicals & Biochemicals 

lysophosphatidic acid; chloride channel; DIDS; sphingosine-l- 
phosphate; transforming growth factor-beta [TGF-beta, transforming 
growth factor-beta]; 5-nitro-2- (3-phenylpropylamino) benzoic acid 
[NPPB] ; anti-alpha-smooth muscle actin antibody; phospholipid growth 
factor receptor; dioctyl-glycerol pyrophosphate 
IT Methods & Equipment 

Western blotting: electrophoretic techniques, immunologic techniques, 
laboratory techniques; RT-PCR [reverse transcriptase-polymerase chain 
reaction] : laboratory techniques, genetic techniques; 
immunohistochemistry: laboratory techniques, histology and cytology 
techniques, immunologic techniques; amphotericin perforated-patch 
technique: laboratory techniques 
IT Miscellaneous Descriptors 

fibroblast-to-myofibroblast differentiation 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

IMR-90 cell line (cell^line) 

Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 26993-30-6 (sphingosine-l-phosphate) 

107254-86-4 (5-nitro-2- (3-phenylpropylamino) benzoic acid) 
107254-86-4 (NPPB) 

L12 ANSWER 3 OF 13 EMBASE COPYRIGHT (c) 2006 Elsevier B.V. All rights 

reserved on STN 
ACCESSION NUMBER: 2005226651 EMBASE 

TITLE: Chloride channel activity in human lung 

fibroblasts and myofibroblasts. 
AUTHOR: Yin Z.; Watsky M.A. 

CORPORATE SOURCE: M.A. Watsky, Dept. of Physiology, Univ. of Tennessee Health 

Science Center, 894 Union Ave., Memphis, TN 38163, United 

States . mwatsky@physiol . utmem.edu 
SOURCE: American Journal of Physiology - Lung Cellular and 

Molecular Physiology, (2005) Vol. 288, No. 6 32-6, pp. 

L1110-L1116. . 

Refs: 23 

ISSN: 1040-0605 CODEN: APLPE7 
COUNTRY: United States 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 002 Physiology 

LANGUAGE: English 



SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 9 Jun 2005 

Last Updated on STN: 9 Jun 2005 
AB It is well established that transforming growth factor (TGF) -p 
stimulates human lung fibroblasts (HLF) to 

differentiate into myofibroblasts. We characterized lysophosphatidic acid 
(LPA) -activated Cl(-) channel current (I(Cl-LPA)) in cultured human 
lung fibroblasts and myofibroblasts and investigated the 
influence of I (Cl-LPA) on fibroblast-to-myofibroblast 
differentiation. We recorded I (Cl-LPA) using the amphotericin 
perforated-patch technique. We activated I (Cl-LPA) using LPA or 
sphingosine-l-phosphate . We determined phenotype by Western blotting and 
immunohistochemistry using an anti-a-smooth muscle actin (SMA) 
antibody. RT-PCR was performed to determine which phospholipid growth 
factor receptors are present in HLF, We found that HLF cultured in 
TGF-p (myofibroblasts) had significantly elevated a-SMA levels 
and I (Cl-LPA) current density compared with control fibroblasts. 
I (Cl-LPA) activation was blocked by DIDS, 5-nitro-2- ( 3- 
phenylpropylamino) benzoic acid (NPPB) , and the LPA receptor-specific 
antagonist dioctyl-glycerol pyrophosphate (1 \iM) . DIDS and NPPB^ in a 
dose-dependent manner, significantly reduced a-SMA levels in HLF 
stimulated with TGF-p. These results demonstrate the 
receptor-mediated activation of I (Cl-LPA) by LPA and sphingosine-l- 
phosphate in cultured human lung myofibroblasts, with only 
minimal I (Cl-LPA) activity in fibroblasts. This Cl(-) channel 
activity appears to play a critical role in the differentiation of human 
lung fibroblasts to myofibroblasts. Copyright .COPYRGT. 
2005 the American Physiological Society. 

L12 ANSWER 4 OF 13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
ACCESSION NUMBER: 2006:140515 BIOSIS 
DOCUMENT NUMBER: PREV200600138908 

TITLE: Sphingosine 1-phosphate induces alpha-smooth muscle actin 

expression in l\ing fibroblasts via 

rho-kinase . 

AUTHOR(S): Urata, Yoshiko [Reprint Author] ; Nishimura, Yoshihiro; 

Hirase, Tetsuaki; Yokoyama, Mitsuhiro 
CORPORATE SOURCE: Kobe Univ, Grad Sch Med, Dept Internal Med, Div Cardiovasc 

and Resp Med, Kobe, Hyogo 657, Japan 

nishy@med. kobe-u .ac.jp 
SOURCE: Kobe Journal of Medical Sciences, (2005) Vol. 51, No. 1-2, 

pp. 17-27. 

CODEN: KJMDA6. ISSN: 0023-2513. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 22 Feb 2006 

Last Updated on STN: 22 Feb 2006 
AB Transformation of fibroblasts into myofibroblasts is an 

important phenomenon that contributes to airway remodeling in 
bronchial asthma. Although several articles have recently 
indicated that a bioactive lysosphingolipid sphingosine 1-phosphate (SIP) 
plays roles in the pathogenesis of bronchial asthma, the role of 
SIP in the remodeling process is poorly understood. In the present study, 
we examined the effects of SIP on alpha-smooth muscle actin (SMA) 
expression and the morphology in lung fibroblasts. 
SIP stimulated the expression of alpha-SMA in a human lung 
fibroblast cell line WI38 that expresses EDG/SIP receptors. These 
processes were inhibited by Y-27632, but not by pertussis toxin. These 
results suggest that SIP induces a phenotypic change of lung 
fibroblasts via Rho-kinase that may lead to airway remodeling. 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Muscular System (Movement and 
Support); Respiratory System (Respiration) 
IT Parts, Structures, & Systems of Organisms 

myofibroblast: muscular system 
IT Chemicals & Biochemicals 

alpha-smooth muscle actin: expression; Rho-kinase; pertussis toxin; 
expression cassette; Y-27632: enzyme inhibitor-drug; 
sphingosine-l-phosphate [SIP] ; EDG receptors 



IT Miscellaneous Descriptors 

airway remodeling 
©RGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

W138 cell line (cell^line) : human Ivmg fibroblast 

cells 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 146986-50-7 {Y-27632) 

26993-30-6 (sphingosine-l-phosphate) 
26993-30-6 (SIP) 

L12 ANSWER 5 OF 13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
ACCESSION NUMBER: 2001:244995 BIOSIS 
DOCUMENT NUMBER: PREV20010024 4 995 

TITLE: Sphingosine-l-phosphate induced interleukin-8 secretion in 

human bronchial epithelial cells involves 

phospholipase D and p38 MAP kinase. 
AUTHOR (S) : Cummings, Rhett J. [Reprint author]; Parinandi, Narasimham 

[Reprint author]; Natarajan, Viswanathan [Reprint author] 
CORPORATE SOURCE: Division of Pulmonary and Critical Care Medicine, Johns 

Hopkins University, 5501 Hopkins Bayview Circle, Baltimore, 

MD, 21224, USA 

SOURCE: FASEB Journal, (March 7, 2001) Vol. 15, No. 4, pp. A16. 

print . 

Meeting Info. : Annual Meeting of the Federation of American 
Societies for Experimental Biology on Experimental Biology 
2001. Orlando, Florida, USA. March 31-April 04, 2001. 
CODEN: FAJOEC. ISSN: 0892-6638. 

DOCUMENT TYPE: Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

LANGUAGE: English 

ENTRY DATE: Entered STN: 23 May 2001 

Last Updated on STN: 19 Feb 2002 
AB Interleukin-8 (IL-8), a potent chemoattractant for neutrophils, is one of 
the most important chemokines in the pathophysiology of acute lung 
injury and pulmonary fibrosis. Sphingosine-l- 
phosphate (SIP), a metabolite of sphingolipids, has been implicated in 
regulating a wide range of biological responses such as cell 
differentiation, angiogenesis, mitogenesis and apoptosis. Phospholipase D 
(PLD), a crucial signaling enzyme in protein trafficking, hydrolizes 
phosphatidylcholine and other phospholipids to generate phosphatidic acid 
(PA), a second-messenger modulating a variety of cellular functions. 
Mitogen -activated protein (MAP) kinases, specifically the p38 and ERK 1/2 
subgroups, are common participants in multiple signal transduction 
pathways. Treatment of human bronchial epithelial cells 
(Beas-2B) with SIP (1 muM) potently activated IL-8 secretion in both a 
time- and dose-dependent manner (maximal secretion at 3 hours) . SIP also 
stimulated PLD time- and dose-dependently, with maximal activation 
occurring within 5 minutes. Pertussis toxin (PTx), which inhibits 
Gi-coupled receptor signaling, completely blocked SIP activation of IL-8 
secretion and attenuated SIP mediated PLD activation. Pretreatment with 
the p38 MAP kinase inhibitor, SB202190 (10 muM) , reduced SIP mediated PLD 
activation and IL-8 secretion by 46% and 50% respectively. However, 
PD98059 (10 muM) , which inhibits MEK 1/2 (a MAP kinase that phosphorylates 
ERK 1/2), had no effect on SIP induced PLD activation, but reduced IL-8 
secretion by 32%. By pretreating the cells with 0.1% 1-propanol thereby 
^converting the PA formed by PLD activation to phosphatidylpropanol, SIP 
Induced IL-8 secretion was significantly reduced. Pretreatment with the 
' lactive control, 0.1% 2-propanol, had no effect. Our findings suggest 
: PLD activation resulting in generation of PA and the MAP kinases p38 
ERK are important mediators of SIP induced IL-8 secretion in 
ichial epithelial cells. 
Concepts 

zymology (Biochemistry and Molecular Biophysics); Respiratory System 
Bspiration) 



IT Parts, Structures, & Systems of Organisms 

bronchial epithelial cell: respiratory system 
IT^_ Chemicals & Biochemicals 

extracellular signal-regulated kinase 1/2; interleukin-8 : secretion; 

p38 mitogen-activated protein kinase; phospholipase D; 

sphingo s i ne - 1 -pho spha te 
IT Miscellaneous Descriptors 

angiogenesis; apoptosis; cell differentiation; mitogenesis; Meeting 

Abstract 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 165245-96-5 {p38 mitogen-activated protein kinase) 
9001-87-0 (phospholipase D) 
26993-30-6 (sphingosine-l-phosphate) 
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TITLE: 



AUTHOR: 

CORPORATE SOURCE: 



CODEN: EXLRDA 



COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE 
ENTRY DATE: 



Thoracic Surgery and Tuberculosis 



2000239651 EMBASE 
Characterization of the pulmonary 
N-ethylmaleimide-insensitive phosphatidate 
phosphohydrolase . 
Nanjundan M.; Possmayer F. 

Dr. F. Possmayer, Dept. of Obstetrics and Gynaecology, 
University of Western Ontario, 339 Windermere Road, London, 
Ont. N6A 5A5, Canada 
SOURCE: Experimental Lung Research, (2000) Vol. 26, No. 5, pp. 

361-381. . 
Refs: 37 
ISSN: 0190-2148 
United States 
Journal; Article 
002 Physiology 
015 Chest Diseases, 

029 Clinical Biochemistry 
English 
English 

Entered STN: 27 Jul 2000 
Last Updated on STN: 27 Jul 2000 

AB Phosphatidate phosphohydrolase (PAPase) is a key enzyme involved in 
glycerolipid synthesis where it converts phosphatidic acid to 
diacylglycerol. Previous studies performed in liing have 

demonstrated the existence of 2 different forms of PAPases, namely PAP-1 

and PAP-2. The former pulmonary Mg+2 -dependent enzyme is 

N-ethylmaleimide (NEM) -sensitive, heat labile, and is involved in 

phospholipid biosynthesis. However, the function of the latter 

lung isozyme is unknown. PAP-2 activity was selectively assayed 

using NEM in the absence of Mg+2. Studies employing this assay and adult 

rat lung microsomal preparations demonstrated that PAP-2 

activity was inhibited by amphiphilic amines, sphingoid bases, products of 

the PAP-2 reaction (monoacylglycerol [MAG] and diacylglycerol [DAG]), and 

substrate analogs such as lysophosphatidic acid (lyso-PA) , 

ceramide-l-phosphate, and to a lesser extent, sphingosine-l-phosphate. 

Purified l\mg plasma membranes, prepared Using discontinuous 

sucrose and Percoll gradients, showed that PAP-2 activity was enriched 6.9 

± 1.6-fold over the whole homogenate and was between the enrichment for 

plasma membrane markers, 5 ' -nucleotidase (14.7 ± 0.3) and Na+, 

K+-ATPase (4.0 ± 0.2). Both phosphatidic acid and lysophosphatidic 

acid were good substrates for PAP-2 activity in this purified plasma 

membrane fraction. In contrast, sphingosine-l-phosphate was a relatively 

poor substrate. PAP-2 activity was slightly enriched in isolated type H 

cells and low in isolated rat lung fibroblasts. This 

study shows lung contains PAP-2 activity in plasma membranes and 

type H cells where it could play a role in signal transduction. 
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ENTRY DATE: 



AB 



2005060344 EMBASE 

Extracellular matrix molecules regulate endothelial cell 
migration stimulated by lysophosphatidic acid. 
Panetti T.S.; Hannah D.F.; Avraamides C; Gaughan J. P.; 
Marcinkiewicz C; Huttenlocher A.; Mosher D.F. 
T.S. Panetti, Thrombosis Research Center, Dept. of 
Microbiology and Immunology, Temple University School of 
Medicine, 3400 N. Broad Street, Philadelphia, PA 19140, 
United States, tpanetti@temple.edu 

Journal of Thrombosis and Haemostasis, (2004) Vol. 2, No. 
9, pp. 1645-1656. . 
Refs: 52 

ISSN: 1538-7933 CODEN: JTH0A5 
United Kingdom 
Journal; Article 
029 Clinical Biochemistry 

English 
English 

Entered STN: 18 Feb 2005 
Last Updated on STN: 18 Feb 2005 
Background: Lysophosphatidic acid (LPA) and sphingosine 1-phosphate (SIP) 
are lipids that bind G-protein coupled receptors and differentially 
promote transmigration of endothelial cells. Objective: To determine if 
endothelial cell transmigration stimulated by LPA, not SIP, is dependent 
on the extracellular matrix. Methods: Bovine pulmonary artery 
(BPAE) endothelial cell transmigration and locomotion were measured using 
a modif ied-Boyden chamber and video microscopy, respectively. Results 
were related to strength of adhesion and characteristics of cell adhesive 
contacts. Results and Conclusions: BPAEs responded to LPA by 
transmigration through gelatin- or collagen-coated filters, but not 
through f ibronectin- , vitronectin-, or f ibrinogen-coated 
filters. Fewer cells adhered to collagen or gelatin than to 
fibronectin in a static cell adhesion assay or after application 
of a g-force to detach cells. Video microscopy revealed that SIP 
stimulates large lamellipodia on two-dimensional fibronectin 
substrate. LPA stimulated lamellipodia on fibronectin, but the 
trailing edge remained attached, resulting in sting ray-shaped cells in 
video microscopy, LPA-treated cells on gelatin released the trailing 
edge. To understand how the extracellular matrix may regulate endothelial 
cell shape during movement, we surveyed changes in focal adhesion 
proteins. More Hic-5, a paxillin homolog, was detected in the detergent 
insoluble fraction of BPAEs attached to gelatin than fibronectin 

No such difference was found in paxillin. In BPAEs, Hic-5 was 
localized to smaller punctate structures on fibronectin and 
longer, thinner focal adhesions on gelatin. These results indicated that 
localization of Hic-5 and strength of adhesion correlate with endothelial 
cell transmigration stimulated by LPA, but not with transmigration 
stimulated by SIP. .COPYRGT. 2004 International Society on Thrombosis and 
Haemostasis. 
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13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
2005:272903 BIOSIS 
PREV200510060856 

Ceramide upregulation causes pulmonary cell 
apoptosis and emphysema-like disease in mice. 
Petrache, Irina [Reprint Author]; Natarajan, Viswanathan; 
Zhen, Lijie; Medler, Terry R. ; Richter, Amy T.; Cho, Chung; 
Hubbard, Walter C; Berdyshev, Evgeny V.; Tuder, Rubin M. 
Johns Hopkins Univ, Dept Med, Div Pulm and Crit Care Med, 
JHAAC, 5501 Hopkins Bayview Circle, 4B-65, Baltimore, MD 
21224 USA 
ipetra@ jhmi . edu 

Nature Medicine, (MAY 2005) Vol. 11, No. 5, pp. 491-498. 

ISSN: 1078-8956. 

Article 

English 



ENTRY DATE: Entered STN: 21 Jul 2005 

Last Updated on STN: 21 Jul 2005 

AB . Alveolar cell apoptosis is involved in the pathogenesis of emphysema^ a 
prevalent disease primarily caused by cigarette smoking. We report that 
ceramide, a second messenger lipid, is a crucial mediator of alveolar 
destruction in emphysema. Inhibition of enzymes controlling de novo 
ceramide synthesis prevented alveolar cell apoptosis^ oxidative stress and 
emphysema caused by blockade of the vascular endothelial growth factor ( 
VEGF) receptors in both rats and mice. Emphysema was reproduced with 
intratracheal instillation of ceramide in naive mice. Excessive ceramide 
triggers a feed-forward mechanism mediated by activation of secretory acid 
sphingomyelinase, as suggested by experiments with neutralizing ceramide 
antibody in mice and with acid sphingomyelinase-def icient 
fibroblasts. Concomitant augmentation of signaling initiated by a 
prosurvival metabolite, sphingosine-l-phosphate, prevented lung 
apoptosis, implying that a balance between ceramide and 
sphingosine-l-phosphate is required for maintenance of alveolar septal 
integrity. Finally, increased l\ing ceramides in individuals 
with smoking-induced emphysema suggests that ceramide upregulation may be 
a crucial pathogenic element and a promising target in this disease that 
currently lacks effective therapies. 

IT Major Concepts 

Biochemistry and Molecular Biophysics; Respiratory System (Respiration) 

IT Parts, Structures, & Systems of Organisms 
fibroblast 

IT Diseases 

emphysema: respiratory system disease, pathology, etiology 

Emphysema (MeSH) 
IT Chemicals & Biochemicals 

sphingomyelinase [EC 3.1.4.12]; ceramide; vascular endothelial growth 

factor receptor [VEGF receptor] ; sphingosine-l-phosphate 
IT Miscellaneous Descriptors 

cigarette smoking; ceramide upregulation; pulmonary cell 

apoptosis 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 

Organism Name 

human (common) 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrate 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

Sprague-Dawley rat (common) : male 

mouse (common) : strain-C57BL/6, male 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 

Rodents, Vertebrate 
RN 9031-54-3 (sphingomyelinase) 
9031-54-3 (EC 3.1.4.12) 
104404-17-3 (ceramide) 
26993-30-6 (sphingosine-l-phosphate) 
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13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
2000:445566 BIOSIS 
PREV200000445566 

Synergistic stimulation of airway smooth muscle cell 
mitogenesis . 

Ediger, Tracy L.; Toews, Myron L. [Reprint author] 
Department of Pharmacology, 986260 Nebraska Medical Center, 
Omaha, NE, 68198-6260, USA 

Journal of Pharmacology and Experimental Therapeutics, 
(September, 2000) Vol. 294, No. 3, pp. 1076-1082. print. 
CODEN: JPETAB. ISSN: 0022-3565. 
Article 



LANGUAGE: English 

ENTRY DATE: Entered STN: 18 Oct 

Last Updated on STN 

AB Previous studies showed that human 
treated with lysophosphatidic acid 
(PTX) -sensitive G protein-coupled 



2000 

: 10 Jan 2002 

airway smooth muscle (HASM) cells 
(LPA) , a pertussis toxin 
(GPC) mitogen, simultaneously with 



epidermal growth factor (EGF) , a receptor tyrosine kinase (RTK) mitogen, 
exhibit markedly synergistic stimulation of mitogenesis. We now show that 
the RTK mitogens basic fibroblast growth factor, insulin-like 
growth factor-1, insulin, platelet-derived growth factor-AA, and 
platelet-derived growth factor-BB, as well as transforming growth 
factor-beta, all induced synergistic stimulation of mitogenesis in the 
presence of LPA. The PTX-sensitive GPC mitogens carbachol and 
endothelin-1 and the PTX-insensitive GPC mitogens sphingosine-l-phosphate 
and thrombin exhibited synergistic stimulation together with EGF. Several 
RTK-RTK growth factor pairs and GPC-GPC mitogen pairs were also 
synergistic. HASM cells showed synergistic responses to serum plus EGF 
but not to serum plus LPA. Testing various other cell types showed that 
synergism between LPA and EGF occurred in other smooth muscle cells 
because both vascular smooth muscle cells and mesangial cells exhibited 
synergism. Additionally, human fetal lung fibroblasts 

also showed striking synergism. These results indicate that HASM cells 
can respond synergistically to a wide variety of mitogen combinations and 
that this synergism is a feature shared with other contractile cell types. 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Muscular System (Movement and 
Support); Pharmacology; Respiratory System (Respiration) 
IT Parts, Structures, & Systems of Organisms 

airway smooth muscle cells: muscular system, respiratory system, 
mitogenesis, synergistic stimulation 
IT Chemicals & Biochemicals 

basic fibroblast growth factor; epidermal growth factor: 
receptor tyrosine kinase mitogen; insulin; insulin-like growth 
factor-1; lysophosphatidic acid: pertussis toxin-sensitive G 
protein-coupled mitogen; platelet-derived growth factor-AA; 
platelet-derived growth factor-BB; sphingosine-1 -phosphate; 
thrombin; transforming growth factor-beta 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human: fetus 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 106096-93-9 (basic fibroblast growth factor) 
62229-50-9 (epidermal growth factor) 
9004-10-8 (insulin) 

67763-96-6 (insulin-like growth factor-1) 
26993-30-6 (sphingosine-l-phosphate) 
9002-04-4 (thrombin) 
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13 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 

1999:173340 BIOSIS 
PREV199900173340 

Inhibitors of Cr (VI ) -induced apoptosis do not increase long 
term survival of human lung cells. 

Carlisle, D. L.; Pritchard, D. E.; Singh, J.; Patierno, S. 
R. 

Program Mol. Cell. Oncol., Dep. Pharmacol., George 
Washington Univ., Washington, DC 20037, USA 
Proceedings of the American Association for Cancer Research 
Annual Meeting, (March, 1999) Vol. 40, pp. 163. print. 
Meeting Info.: 90th Annual Meeting of the American 
Association for Cancer Research. Philadelphia, 
Pennsylvania, USA. April 10-14, 1999. American Association 
for Cancer Research. 
ISSN: 0197-016X. 



DOCUMENT TYPE: 

LANGUAGE: 
ENTRY DATE: 



IT 



(Meeting Abstract) 



IT 



IT 



IT 



Conference; (Meeting) 
Conference; Abstract; 
English 

Entered STN: 5 May 1999 
Last Updated on STN: 5 May 1999 

Major Concepts 

Biochemistry and Molecular Biophysics; Integumentary System (Chemical 

Coordination and Homeostasis); Respiratory System (Respiration) 
Parts, Structures, & Systems of Organisms 

dermal fibroblasts: integumentary system, apoptosis; 

Ixing cells: respiratory system, apoptosis 
Chemicals & Biochemicals 

annexin(VI); fumonisin B; p53 protein; sodium chromate; 

sphingosine- 1 -phosphate ; H 7 
Miscellaneous Descriptors 

Meeting Abstract 



Vertebrata; Chordata; Animalia 



ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; 
Organism Name 

human 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodent ia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

mouse 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 

Rodents, Vertebrates 
RN 7775-11-3Q (sodium chromate) 
12680-48-7Q (sodium chromate) 
26993-30-6 (sphingosine-l-phosphate) 
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functional 



AUTHOR (S) 
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Estelle; 



2000:352998 BIOSIS 
PREV200000352998 

Human sphingosine kinase: Molecular cloning, 
characterization and tissue distribution. 
Melendez, Alirio J. [Reprint author] ; Carlos-Dias, 
Gosink, Mark; Allen, Janet M.; Takacs, Laszlo 
Department of Molecular and Cellular Biology, Institut de 
Recherche Jouveinal/Parke-Davis, 3-9 Rue de la Loge, 94265, 
Fresnes Cedex, France 

Gene (Amsterdam), (13 June, 2000) Vol. 251, No. 1, pp. 
19-26. print. 

CODEN: GENED6. ISSN: 0378-1119. 
Article 
English 

Entered STN: 16 Aug 2000 
Last Updated on STN: 8 Jan 2002 
Sphingosine-l-phosphate (SPP) , the product of sphingosine kinase, is an 
important signaling molecule with intra- and extracellular functions. The 
cDNA for the mouse sphingosine kinase has recently been reported. In this 
paper we describe the cloning, expression and characterization of the 
human sphingosine kinase (huSPHKl) . Sequence analysis comparison revealed 
that this kinase is evolutionarily very conserved, having a high degree of 
homology with the murine enzyme, and presenting several conserved regions 
with bacteria, yeast, plant, and mammalian proteins. Expressed huSPHKl 
cDNA specifically phosphorylates D-erythro-sphingosine and, to a lesser 
extent, D, L-erythro-dihydrosphingosine, and not at all the 'threo' 
isoforms of dihydrosphingosine; hydroxy-ceramide or non-hydroxy-ceramide; 
diacylglycerol (DAG); phosphatidylinositol (PI); phosphatidylinositol-4- 
phosphate (PIP); or phosphatidylinositol-4 , 5-bisphosphate (PIP2) . huSPHKl 
shows typical Michaelis-Menten kinetics (Vmax =56 muM and Km = 5 muM) . 



SOURCE: 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



AB 



The kinase is inhibited by D, L-threo-dihydrosphingosine (Ki = 3 muM) , and 
by N/N-dimethylsphingosine (Ki = 5 muM) . Northern blots indicate highest 
. expression in adult lung and spleen, followed by peripheral 
blood leukocyte, thymus and kidney, respectively. It is also expressed in 
brain and heart. In addition, database searches with the stSG2854 
sequence indicate that huSPHKl is also expressed in endothelial cells, 
retinal pigment epithelium, and senescent fibroblasts. 
IT Major Concepts 

Enzymology (Biochemistry and Molecular Biophysics); Molecular Genetics 
(Biochemistry and Molecular Biophysics); Methods and Techniques 
IT Parts, Structures, & Systems of Organisms 

brain: nervous system; heart: circulatory system; kidney: excretory 
system; lung: respiratory system; peripheral blood 
leukocytes: blood and lymphatics, immune system; retinal pigment 
epithelium: sensory system; spleen: blood and lymphatics, immune 
system; thymus: blood and lymphatics, endocrine system, immune system 
IT Chemicals & Biochemicals 

cDNA [complementary DNA] ; sphingosine kinase; sphingosine-1- 
phosphate 
IT Methods & Equipment 

DNA isolation: Molecular Biology Techniques and Chemical 
Characterization, isolation method; DNA sequencing: Recombinant DNA 
Technology, gene sequencing method, sequencing techniques; Northern 
blot: Recombinant DNA Technology, analytical method, detection/labeling 
techniques, gene mapping, molecular probe techniques; autoradiography: 
detection method, detection/labeling techniques; cell culture: Cell 
Culture Techniques, cell culture method; densitometry: analytical 
method, photometry: CB; kinetic analysis: activity assays, analytical 
method; molecular cloning: Recombinant DNA Technology, cloning method; 
sequence analysis: Molecular Biology Techniques and Chemical 
Characterization, analytical method; transf ection: gene 
expression/ vector techniques, genetic method 
IT Miscellaneous Descriptors 

enzyme activity 
ORGN Classifier 

Cercopithecidae 86205 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

C0S7 cell line 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Mammals, Nonhuman Vertebrates, 
Nonhuman Primates, Primates, Vertebrates 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

murine 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Rodents , Vertebrates 
RN 50864-48-7 (sphingosine kinase) 

26993-30-6 (sphingosine-l-phosphate) 
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novel immunomodulator, in a rat heart transplantation 
model . 



CORPORATE SOURCE: 



SOURCE 



PUBLISHER IDENT. 
COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE 
ENTRY DATE: 



AB 



AUTHOR: Suzuki C; Takahashi M.; Morimoto H.; Izawa A.; Ise H.; 

Fujishiro J.; Murakami T./ Ishiyama J.; Nakada A.; Nakayama 
J.; Shimada K.; Ikeda U.; Kobayashi E. 

Dr. M. Takahashi, Department of Organ Regeneration, Shinshu 
University Graduate School of Medicine, 3-1-1 Asahi, 
Matsumoto, Nagano 390-8621, Japan. masafumi@sch.md, shinshu- 
u.ac. jp 

Journal of Heart and Lung Transplantation, (2006) Vol. 25, 
No. 3, pp. 302-309. . 
Refs: 37 

ISSN: 1053-2498 CODEN: JHLTES 
S 1053-2498(05)00748-5 
United States 
Journal; Article 

018 Cardiovascular Diseases and Cardiovascular Surgery 

026 Immunology, Serology and Transplantation 
030 Pharmacology 
037 Drug Literature Index 

English 
English 

Entered STN: 16 Mar 2006 
Last Updated on STN: 16 Mar 2006 
Background: To explore a more effective and less toxic immunosuppressive 
strategy in organ transplantation, we recently developed the novel 
sphingosine-l-phosphate receptor agonist KRP-203. This study examined the 
efficacy of KRP-203 combined with mycophenolic acid (MPA) , an active 
metabolite of mycophenolate mofetil, in rat heart allografts. Methods: 
Heterotopic heart transplantation was performed in a rat combination of DA 
(MHC haplotype: RTl(a)) to Lewis (RTl(l)). The recipients were divided 
into 12 groups (n = 5-7): Syngeneic (Lewis to Lewis), Vehicle, KRP-203 
(0.3 and 1 mg/kg) , MPA (10 and 20 mg/kg) , 10 mg/kg MPA with KRP-203 (0.03, 
0.3, 1, and 3 mg/kg), and 20 mg/kg MPA with KRP-203 (0.3 and 1 mg/kg). 
MPA, KRP-203, and vehicle were given orally. Results: The mean days of 
survival were 5.8 (vehicle), 7 and 7.9 (0.3 and 1 mg/kg KRP-203, 
respectively), 12.7 and >54.4 (10 and 20 mg/kg MPA), >39.6 and >30.5 (10 
mg/kg MPA with 1 and 3 mg/kg KRP-203), >100 and >87.8 (20 mg/kg MPA with 
0.3 and 1 mg/kg KRP-203). Histologic and immunohistochemical analysis 
revealed that diffuse mononuclear cell infiltration (macrophages and T 
cells) , hemorrhage, myocardial necrosis and fibrosis, and 
expression of endothelin-1, transforming growth factor-pi, monocyte 
chemoattractant protein-1, interleukin-8, and E-selectin were markedly 
diminished in the allografts treated with MPA combined with KRP-203. 
Pharmacokinetic experiments indicated no interaction between MPA and 
KRP-203, and both combination regimens were well tolerated. Conclusions: 
Combination therapy of MPA with KRP-203 has a therapeutic potential as a 
novel immunosuppressant strategy in clinical transplantation. Copyright 
.COPYRGT. 2006 by the International Society for Heart and Lung 
Transplantation . 
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1998:446899 BIOSIS 
PREV199800446899 

Molecular cloning and functional characterization of murine 
sphingosine kinase. 

Kohama, Takafumi; Olivera, Ana; Edsall, Lisa; Nagiec, M. 
Marek; Dickson, Robert; Spiegel, Sarah [Reprint author] 
Dep. Biochem. Mol . Biol., Georgetown Univ. Med. Cent., 353 
Basic Sci. Build., 3900 Reservoir Rd. NW, Washington, DC 
20007, USA 

Journal of Biological Chemistry, (Sept. 11, 1998) Vol. 273, 
No. 37, pp. 23722-23728. print. 
CODEN: JBCHA3. ISSN: 0021-9258. 
Article 
English 

Entered STN: 21 Oct 1998 
Last Updated on STN: 21 Oct 1998 
Sphingosine-l-phosphate (SPP) is a novel lipid messenger that has dual 
function. Intracellularly it regulates proliferation and survival, and 



SOURCE 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



AB 



extracellularly, it is a ligand for the G protein-coupled receptor Edg-1. 
Based on peptide sequences obtained from purified rat kidney sphingosine 
^kinase, the enzyme that regulates SPP levels, we report here the cloning, 
identification, and characterization of the first mammalian sphingosine 
kinases (murine SPHKla and SPHKlb) . Sequence analysis indicates that 
these are novel kinases, which are not similar to other known kinases, and 
that they are evolutionarily conserved. Comparison with Saccharomyces 
cerevisiae and Caenorhabditis elegans sphingosine kinase sequences shows 
that several blocks are highly conserved in all of these sequences. One 
of these blocks contains an invariant, positively charged motif, GGKGK, 
which may be part of the ATP binding site. From Northern blot analysis of 
multiple mouse tissues, we observed that expression was highest in adult 
Ixang and spleen, with barely detectable levels in skeletal muscle 
and liver. Human embryonic kidney cells and NIH 3T3 fibroblasts 
transiently transfected with either sphingosine kinase expression vectors 
had marked increases (more than 100-fold) in sphingosine kinase activity. 
The enzyme specifically phosphorylated D-erythro-sphingosine and did not 
catalyze the phosphorylation of phosphatidylinositol, diacylglycerol, 
ceramide, D, L-threo-dihydrosphingosine or N, N-dimethylsphingosine . The 
latter two sphingolipids were competitive inhibitors of sphingosine kinase 
in the transfected cells as was previously found with the purified rat 
kidney enzyme. Transfected cells also had a marked increase in mass 
levels of SPP with a concomitant decrease in levels of sphingosine and, to 
a lesser extent, in ceramide levels. Our data suggest that sphingosine 
kinase is a prototypical member of a new class of lipid kinases. Cloning 
of sphingosine kinase is an important step in corroborating the 
intracellular role of SPP as a second messenger. 
IT Major Concepts 

Chemical Coordination and Homeostasis; Enzymology (Biochemistry and 
Molecular Biophysics) 
IT Chemicals & Biochemicals 

kinases; lipid messengers; lipids; sphingosine kinase: functional 
characterization, molecular cloning; sphingosine-1 -phosphate: 
lipid second messenger; ATP 
IT Methods & Equipment 

enzyme activity assay: activity assays, analytical method; Molecular 
Dynamics Phosphorlmager : Molecular Dynamics, equipment; Northern 
blotting: Recombinant DNA Technology, molecular probe techniques, 
detection/labeling techniques, gene mapping, analytical method 
IT Miscellaneous Descriptors 

cell proliferation; cell survival; enzyme evolution 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

murine 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 

Rodents , Vertebrates 
RN 9031-44-1 (kinases) 

50864-48-7 (sphingosine kinase) 
26993-30-6 ( sphingosine- 1 -phosphate) 
56-65-5Q (ATP) 
42530-29-OQ (ATP) 
94587-45-8Q (ATP) 
111839-44-2Q (ATP) 



=> 



Connecting via Winsock to STN 



Welcome to STN International! Enter x:x 

LOGINID: SSSPTA1616BSK 

PASSWORD: 

TERMINAL (ENTER 1, 2, 3, OR ?):2 



★ ★ ★ 


★ ★ 


★ * 


★ ★ 


* Welcome to STN International ********** 


NEWS 


1 






Web Page URLs for STN Seminar Schedule - N. America 


NEWS 


2 






"Ask CAS" for self-help around the clock 


NEWS 


3 


DEC 


23 


New IPC8 SEARCH, DISPLAY, and SELECT fields in USPATFULL/ 










USPAT2 


NEWS 


4 


JAN 


13 


IPC 8 searching in IFIPAT, IFIUDB, and IFICDB 


NEWS 


5 


JAN 


13 


New IPC 8 SEARCH, DISPLAY, and SELECT enhancements added to 










INPADOC 


NEWS 


6 


JAN 


17 


Pre-1988 INPI data added to MARPAT 


NEWS 


7 


JAN 


17 


IPC 8 in the WPI family of databases including WPIFV 


NEWS 


8 


JAN 


30 


Saved answer limit increased 


NEWS 


9 


FEB 


21 


STN AnaVist, Version 1.1, lets you share your STN AnaVist 










visualization results 


NEWS 


10 


FEB 


22 


The IPC thesaurus added to additional patent databases on STN 


NEWS 


11 


FEB 


22 


Updates in EPFULL; IPC 8 enhancements added 


NEWS 


12 


FEB 


27 


New STN AnaVist pricing effective March 1, 2006 


NEWS 


13 


FEB 


28 


MEDLINE/LMEDLINE reload improves functionality 


NEWS 


14 


FEB 


28 


TOXCENTER reloaded with enhancements 


NEWS 


15 


FEB 


28 


REGISTRY/ZREGISTRY enhanced with more experimental spectral 










property data 


NEWS 


16 


MAR 


01 


INSPEC reloaded and enhanced 


NEWS 


17 


MAR 


03 


Updates in PATDPA; addition of IPC 8 data without attributes 


NEWS 


18 


MAR 


08 


X.25 communication option no longer available after June 2006 


NEWS 


19 


MAR 


22 


EMBASE is now updated on a daily basis 


NEWS 


20 


APR 


03 


New IPC 8 fields and IPC thesaurus added to PATDPAFULL 


NEWS 


21 


APR 


03 


Bibliographic data updates resume; new IPC 8 fields and IPC 










thesaurus added in PCTFULL 


NEWS 


22 


APR 


04 


STN AnaVist $500 visualization usage credit offered 


NEWS 


23 


APR 


12 


LINSPEC, learning database for INSPEC, reloaded and enhanced 


NEWS 


24 


APR 


12 


Improved structure highlighting in FQHIT and QHIT display 










in MARPAT 


NEWS 


25 


APR 


12 


Derwent World Patents Index to be reloaded and enhanced during 










second quarter; strategies may be affected 



NEWS EXPRESS FEBRUARY 15 CURRENT VERSION FOR WINDOWS IS V8.01a, 

CURRENT MACINTOSH VERSION IS V6.0c(ENG) AND V6.0Jc(JP), 
AND CURRENT DISCOVER FILE IS DATED 19 DECEMBER 2005. 
V8.0 AND V8.01 USERS CAN OBTAIN THE UPGRADE TO V8.01a AT 
http: //download. cas . org/express/v8 . 0-Discover/ 

NEWS HOURS STN Operating Hours Plus Help Desk Availability 
NEWS LOGIN Welcome Banner and News Items 

NEWS IPC8 For general information regarding STN implementation of IPC 8 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

grpjg Columbus *******★★*★★*★* 



FILE 'HOME' ENTERED AT 15:35:58 ON 26 APR 2006 



=> file reg 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 

FILE 'REGISTRY' ENTERED AT 15:36:08 ON 26 APR 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2006 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 25 APR 2006 HIGHEST RN 881879-55-6 
DICTIONARY FILE UPDATES: 25 APR 2006 HIGHEST RN 881879-55-6 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH January 6, 2006 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

* * 

* The CA roles and document type information have been removed from * 

* the IDE default display format and the ED field has been added, * 

* effective March 20, 2005. A new display format, IDERL, is now * 

* available and contains the CA role and document type information. * 



Structure search iteration limits have been increased. See HELP SLIMITS 
for details. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

http: //www. cas .org/ONLINE/UG/regprops .html 

=> s sphingosine 1 phosphate 
520 SPHINGOSINE 

17 SPHINGOSINES 
537 SPHINGOSINE 

(SPHINGOSINE OR SPHINGOSINES) 

18712171 1 

23034 5 PHOSPHATE 

37 6 PHOSPHATES 
230345 PHOSPHATE 

(PHOSPHATE OR PHOSPHATES) 
LI 83 SPHINGOSINE 1 PHOSPHATE 

(SPHINGOSINE (W) 1 (W) PHOSPHATE) 

=> d 83 

LI ANSWER 83 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 19794-97-9 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate) , (2S,3R)- (9CI) 

(CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate) , D-erythro- (8CI) 
CN 1, 3-Octadecanediol, 2-amino-, 1- (dihydrogen phosphate), [R-(R*,S*)]- 
OTHER NAMES: 



CN (2S, 3R) -Sphinganine 1-phosphate 
CN C18-Dihydrosphingosine 1-phosphate 

CN Sphinganine 1-phosphate 
FS STEREOSEARCH 
MF C18 H40 N 05 P 

LC STN Files: AGRICOLA, ANABSTR, BEILSTEIN*, BIOSIS, CA, CAPLUS, CASREACT, 
MEDLINE, TOXCENTER, USPATFULL 

(*File contains numerically searchable property data) 

Absolute stereochemistry. Rotation (-) . 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

71 REFERENCES IN FILE CA (1907 TO DATE) 

3 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
71 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



-> d 80-82 

LI ANSWER 80 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 39391-27-0 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN Lyase, sphinganine 1-phosphate (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN Aldolase, dihydrosphingosine 1-phosphate 
CN Dihydrosphingosine 1-phosphate aldolase 
CN Dihydrosphingosine 1-phosphate lyase 

CN E.C. 4.1.2.27 

CN Sphinganine 1-phosphate lyase 
CN Sphingosine 1-phosphate lyase 
CN Sphingosine phosphate lyase 
DR 37290-61-2 
MF Unspecified 
CI MAN 

LC STN Files: AGRICOLA, BIOSIS, CA, CAPLUS, CIN, TOXCENTER, USPAT2, 
USPATFULL 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

74 REFERENCES IN FILE CA (1907 TO DATE) 

74 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 81 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 38597-28-3 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 1, 3, 4-'0ctadecanetriol, 2-amino-, 1- (dihydrogen phosphate), (2S,3S,4R)- 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 1, 3, 4-Octadecanetriol, 2-amino-, 1- (dihydrogen phosphate), 

[2S- (2R*, 3R*, 4S*) ]- 
CN Phytosphingosine, 1-phosphate (SCI) 
OTHER NAMES: 

CN 4-D-Hydroxysphinganine 1-phosphate 
FS STEREOSEARCH 
MF C18 H40 N 06 P 

LC STN Files: BIOSIS, CA, CAOLD, CAPLUS, TOXCENTER, USPATFULL 



Absolute stereochemistry. 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

18 REFERENCES IN FILE CA (1907 TO DATE) 
18 REFERENCES IN FILE CAPLUS (1907 TO DATE) 
1 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 

LI ANSWER 82 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 26993-30-6 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN 4-Octadecene-l, 3-diol, 2-amino-, 1- (dihydrogen phosphate), {2S,3R, 4E)- 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 4-Octadecene-l, 3-diol, 2-ainino-, 1- (dihydrogen phosphate), (E) -D-erythro- 
(8CI) 

CN 4-Octadecene-l, 3-diol, 2-amino-, 1- (dihydrogen phosphate), 

[R-[R*,S*-(E)]]- 
OTHER NAMES: 

CN C18-Sphingosine 1 -phosphate 

CN D-erythro-Sphingosine-1 -phosphate 

CN Sphingosine 1 -phosphate 

FS STEREOSEARCH 
DR 26993-39-5 
MF C18 H38 N 05 P 
CI COM 

LC STN Files: ADISNEWS, AGRICOLA, ANABSTR, BIOSIS, BIOTECHNO, CA, CAPLUS, 
CASREACT, CHEMCATS, CSCHEM, EMBASE, IMSRESEARCH, IPA, MEDLINE, PROMT, 
RTECS*, TOXCENTER, USPAT2, USPATFULL 

(*File contains numerically searchable property data) 

Absolute stereochemistry. Rotation (-) . 
Double bond geometry as shown. 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

1117 REFERENCES IN FILE CA (1907 TO DATE) 

17 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
1120 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> d 70-79 

LI ANSWER 70 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 252363-70-5 REGISTRY 

ED Entered STN: 07 Jan 2000 

CN G protein-coupled receptor (Fugu rubripes clone X23 gene EDG-3) (9CI) (CA 

INDEX NAME) 
OTHER NAMES: 

CN EDG-3 receptor (Fugu rubripes cosmid X23 gene EDG-3) 
CN GenBank AAF07896 



CN GenBank AAF07896 {Translated from: GenBank AF164114) 

CN Sphingosine-l~phosphate/lysophosphatidic acid receptor (Fugu nibripes 
cosmid X23 gene ED6-3) 

FS PROTEIN SEQUENCE 

MF Unspecified 

CI MAN 

SR CA 

LC STN Files: CA, CAPLUS 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

*** USE 'SQD' OR 'SQIDE* FORMATS TO DISPLAY SEQUENCE 
1 REFERENCES IN FILE CA {1907 TO DATE) 
1 REFERENCES IN FILE CAPLUS {1907 TO DATE) 

LI ANSWER 71 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 244014-61-7 REGISTRY 

ED Entered STN: 08 Oct 1999 

CN Sphingosine-l-phosphate receptor (human gene ED6-lc) (9CI) (CA 

INDEX NAME) 
OTHER NAMES: 

CN PN: W09946277 SEQID: 2 claimed protein 
FS PROTEIN SEQUENCE 
MF Unspecified 
CI MAN 
SR CA 

LC STN Files: CA, CAPLUS, USPATFULL 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
*** USE 'SQD* OR 'SQIDE' FORMATS TO DISPLAY SEQUENCE 
1 REFERENCES IN FILE CA (1907 TO DATE) 
1 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 72 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 244014-60-6 REGISTRY 

ED Entered STN: 08 Oct 1999 

CN DNA (hxman gene EDG-lc sphingosine-1 -phosphate receptor cDNA) 

(9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN PN: W0994 6277 SEQID: 1 claimed DNA 
FS NUCLEIC ACID SEQUENCE 
MF Unspecified 
CI MAN 
SR CA 

LC STN Files: CA, CAPLUS, USPATFULL 
**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE 

*** USE 'SQD* OR 'SQIDE* FORMATS TO DISPLAY SEQUENCE *** 
1 REFERENCES IN FILE CA (1907 TO DATE) 
1 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 73 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 
RN 224938-23-2 REGISTRY 

ED Entered STN: 18 Jun 1999 

CN DNA (human sphingosine-1 -phosphate lyase cDNA plus flanks) (9CI) 

(CA INDEX NAME) 
OTHER NAMES: 
CN GenBank AJ011304 
FS NUCLEIC ACID SEQUENCE 
MF Unspecified 
CI MAN 
SR GenBank 

LC STN Files: CA, CAPLUS, GENBANK, TOXCENTER 
**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 



*** STRUCTURE DIAGRAM IS NOT AVAILABLE 

*** USE 'SQD* OR 'SQIDE' FORMATS TO DISPLAY SEQUENCE *** 
1 REFERENCES IN FILE CA (1907 TO DATE) 

1 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 74 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 223664-74-2 REGISTRY 

ED Entered STN: 28 May 1999 

CN Sphingosine-1 -phosphate receptor (mouse strain 129SvJ gene lpB3 

reduced) (901) (CA INDEX NAME) 
OTHER NAMES: 

CN 2: PN: WO0111022 SEQID: 2 claimed protein 

CN G-protein coupled sphingosine-1 -phosphate receptor (mouse strain 
129SvJ clone lpB3 gene lpB3 reduced) 

FS PROTEIN SEQUENCE 
MF Unspecified 
CI lyiAN 
SR CA 

LC STN Files: CA, CAPLUS 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

*** USE 'SQD* OR 'SQIDE' FORMATS TO DISPLAY SEQUENCE *** 

2 REFERENCES IN FILE CA (1907 TO DATE) 

2 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 75 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 223664-71-9 REGISTRY 

ED Entered STN: 28 May 1999 

CN Sphingosine-1 -phosphate receptor (mouse strain 129SvJ gene lpB2 
reduced) (9CI) (CA INDEX NAME) 

OTHER NAMES: 

CN G-protein coupled sphingosine-1 -phosphate receptor (mouse strain 
129SvJ clone lpB2 gene lpB2 reduced) 

CN GenBank AAD16976 

CN GenBank AAD16976 (Translated from: GenBank AF108020) 
FS PROTEIN SEQUENCE 
MF Unspecified 
CI MAN 
SR CA 

LC STN Files: CA, CAPLUS 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE 

*** USE 'SQD' OR 'SQIDE' FORMATS TO DISPLAY SEQUENCE *** 
1 REFERENCES IN FILE CA (1907 TO DATE) 
1 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 76 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 223664-65-1 REGISTRY 

ED Entered STN: 28 May 1999 

CN Sphingosine-1 -phosphate receptor (mouse strain 129SvJ gene IpBl 

reduced) (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN G-protein coupled sphingosine-1 -phosphate receptor (mouse strain 
129SvJ clone IpBl gene IpBl reduced) 

CN GenBank AAD16975 

CN GenBank AAD16975 (Translated from: GenBank AF108019) 
FS. PROTEIN SEQUENCE 
MF Unspecified 
CI MAN 
SR CA 

LC STN Files: CA, CAPLUS 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
*** USE 'SQD' OR 'SQIDE' FORMATS TO DISPLAY SEQUENCE *** 
1 REFERENCES IN FILE CA (1907 TO DATE) 



1 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



LI ANSWER 77 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 204499-17-2 REGISTRY 

ED Entered STN: 23 Apr 1998 

CN DNA (Mus musculus strain C57BL/6J sphinganine 1-phosphate lyase cDNA plus 

flanks) (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN 500: PN: WO02085285 TABLE: 1 claimed DNA 
CN DNA (mouse strain C57BL/6J clone IMAGE clone ID 568637 
sphingosine- 1-phosphate lyase) 

CN DNA (Mus musculus strain C57BL/6J sphingosine phosphate lyase cDNA plus 

flanks) 
CN GenBank AF036894 
FS NUCLEIC ACID SEQUENCE 
MF Unspecified 
CI MAN 
SR GenBank 

LC STN Files: CA, CAPLUS, GENBANK, USPATFULL 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

*** USE 'SQD' OR 'SQIDE* FORMATS TO DISPLAY SEQUENCE *** 

2 REFERENCES IN FILE CA (1907 TO DATE) 

2 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 78 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 193222-35-4 REGISTRY 

ED Entered STN: 28 Aug 1997 

CN D-erythro-Pentitol, 2-amino-2, 4, 5-trideoxy-4-tetradecylidene-, 

l-{dihydrogen phosphate), (4Z)- (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN cis -4 -Methyl sphingosine 1-phosphate 

FS STEREOSEARCH 
MF C19 H40 N 05 P 
SR CA 

LC STN Files: BIOSIS, CA, CAPLUS 

Absolute stereochemistry. 
Double bond geometry as shown. 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

2 REFERENCES IN FILE CA (1907 TO DATE) 

2 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 79 OF 83 REGISTRY COPYRIGHT 2006 ACS on STN 

RN 169277-44-5 REGISTRY 

ED Entered STN: 26 Oct 1995 

CN Phosphatase, sphingosine phosphate (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN Dihydrosphingosine-l-phosphate phosphatase 

CN Sphinganine phosphate phosphatase 

CN Sphingoid long-chain base phosphate phosphatase 

CN Sphingosine 1-phosphate phosphatase 

CN Sphingosine phosphatase 

CN Sphingosine- 1-phosphate phosphohydrolase 

MF Unspecified 

CI MAN 

SR CA 

LC STN Files: BIOSIS, CA, CAPLUS, TOXCENTER, USPAT2, USPATFULL 



*** STRUCTURE DIAGRAM IS NOT AVAILABLE 

44 REFERENCES IN FILE CA (1907 TO DATE) 

1 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
4 4 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> file caplus biosis embase uspatful 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE 
ENTRY 
42.64 



TOTAL 
SESSION 
42.85 



FILE 'CAPLUS' ENTERED AT 15:38:33 ON 26 APR 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'BIOSIS' ENTERED AT 15:38:33 ON 26 APR 2006 
Copyright (c) 2006 The Thomson Corporation 

FILE 'EMBASE' ENTERED AT 15:38:33 ON 26 APR 2006 
Copyright (c) 2006 Elsevier B.V. All rights reserved. 

FILE 'USPATFULL' ENTERED AT 15:38:33 ON 26 APR 2006 

CA INDEXING COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

=> s sphingosine 1 phosphate or 26993-30-6/rn or 26993-39-5/rn 
'RN' IS NOT A VALID FIELD CODE 
'RN' IS NOT A VALID FIELD CODE 

L2 5048 SPHINGOSINE 1 PHOSPHATE OR 26993-30-6/RN OR 26993-39-5/RN 

=> s 12 and (lung or pulmonary) 

L3 513 L2 AND (LUNG OR PULMONARY) 

=> s 13 and (fibrotic or fibrosis) 

L4 109 L3 AND (FIBROTIC OR FIBROSIS) 

=> dup rem 14 

PROCESSING COMPLETED FOR L4 

L5 109 DUP REM L4 (0 DUPLICATES REMOVED) 

=> focus 

PROCESSING COMPLETED FOR L5 
L6 109 FOCUS L5 1- 

=> d ibib abs 1-30 
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INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT 
PATENT INFORMATION: 



CAPLUS COPYRIGHT 2006 ACS on STN 
2001:50521 CAPLUS 
134:105887 

Fibrosis inhibitors containing as the active 
ingredient sphingosine- 1- 
phosphate receptor agonist or 
sphingosine- 1 -phosphate 
Kishikawa, Katsuya; Matsumoto, Shigeru 
Ono Pharmaceutical Co., Ltd., Japan 
PCT Int. Appl., 16 pp. 
CODEN: PIXXD2 
Patent 
Japanese 
1 



PATENT NO. 



KIND 
Al 



DATE 

20010118 



APPLICATION NO. 
WO 2000-JP4583 



DATE 

20000710 



WO 2001003739 

W: JP, KR, US 

RW: AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE 



EP 1195165 Al 20020410 EP 2000-944365 20000710 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, FI 



US 2004063667 
PRIORITY APPLN. INFO. 



Al 



20040401 



20030915 
A 19990712 
W 20000710 
Al 20020110 



AB 



US 2003-661580 
JP 1999-196892 
WO 2000-JP4583 
US 2002-30314 

The invention relates to fibrosis inhibitors [tablets, 
injections] containing as the active ingredient a sphingosine- 
1-phosphate (SIP) receptor agonist or 
sphingosine-1 -phosphate (SIP) . Because of 

having an effect of inhibiting fibrosis in various organs, SIP 
receptor agonists (in particular, SIP) are useful in preventing and/or 
treating diseases in association with fibrosis of organs such as 
pulmonary fibrosis, interstitial pneumonia, chronic 
hepatitis, hepatic cirrhosis, chronic renal insufficiency or kidney 
glomerular sclerosis. 
REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Medical implants and f ibrosis-inducing agents 
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APPLICATION INFO. : 
RELATED APPLN. INFO. 



NUMBER 



KIND 



DATE 



US 2005186247 Al 20050825 

US 2004-6904 Al 20041207 (11) 

Continuation of Ser. No. US 2004-986230, filed on 10 

Nov 2004, PENDING 



NUMBER 



DATE 



PRIORITY INFORMATION: 



US 2003-518785P 20031110 (60) 
US 2003-523908P 20031120 (60) 
US 2003-524023P 20031120 (60) 
US 2004-586861P 20040709 (60) 
US 2004-578471P 20040609 (60) 
Utility 
APPLICATION 

SEED INTELLECTUAL PROPERTY LAW GROUP PLLC, 701 FIFTH 
AVENYUE, SUITE 6300, SEATTLE, WA, 98104-7092, US 

155 

1-2278 

15 Drawing Page(s) 
43007 

INDEXING IS AVAILABLE FOR THIS PATENT. 

Implants are used in combination with a fibrosis-inducing 



DOCUMENT TYPE: 
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LEGAL REPRESENTATIVE 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS 
AB 



agent in order to induce fibrosis that may otherwise not occur 
when the implant is placed within an animal or increase fibrosis 
between the implant and the host tissue. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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US 2005148512 Al 20050707 

US 2004-986230 Al 20041110 



(10) 



NUMBER 
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US 2003--518785P 20031110 (60) 
US 2003-523908P 20031120 (60) 
US 2003-524023P 20031120 (60) 
US 2004-586861P 20040709 (60) 
US 2004-578471P 20040609 (60) 
Utility 
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SEED INTELLECTUAL PROPERTY LAW GROUP PLLC, 701 FIFTH 
AVENYUE, SUITE 6300, SEATTLE, WA, 98104-7092, US 

80 
1 

15 Drawing Page(s) 
42883 

INDEXING IS AVAILABLE FOR THIS PATENT. 

Implants are used in combination with a f ibrosis-inducing 
agent in order to induce fibrosis that may otherwise not occur 
when the implant is placed within an animal or increase fibrosis 
between the implant and the host tissue. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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US 2003-518785P 20031110 (60) 
US 2003-523908P 20031120 (60) 
US 2003-524023P 20031120 (60) 
US 2004-586861P 20040709 (60) 
US 2004-578471P 20040609 (60) 
Utility 
APPLICATION 
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109 

1-1437 

15 Drawing Page(s) 
43024 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Implants are used in combination with a f ibrosis-inducing 
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The present invention relates to methods for the diagnosis and treatment 
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of a cancer or cancer. Specifically, the present invention identifies 
the differential expression of 140, 1470, 1686, 2089, 2427, 3702, 5891, 
6428, 7181, 7660, 25641, 69583, 49863, 8897, 1682, 17667, 9235, 3703, 
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32236, 2099, 2150, 26583, 2784, 8941, 9811, 27444, 50566 and 66428 genes 
in tissues relating to cancer, relative to their expression in normal, 
or non-cancer disease states, and/or in response to manipulations 
relevant to a cancer. The present invention describes methods for the 
diagnostic evaluation and prognosis of various cancers, and for the 
identification of subjects exhibiting a predisposition to such 
conditions. The invention also provides methods for identifying a 
compound capable of modulating a cancer or cancer. The present invention 
also provides methods for the identification and therapeutic use of 
compounds as treatments of cancer. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB Title compds . [I; A = (substituted) Ph, naphthyl, cycloalkyl, 

benzimidazolyl, benzof uryl, benzopyrazolyl, benzotriazolyl, benzoxazolyl, 
pyridyl, pyrimidinyl, oxadiazolyl, quinolyl, quinoxalinyl, 
tetrahydrothienyl , piperazinyl, pyrrolidinyl , morpholinyl , 

dihydropyrazinyl, etc.; B = (substituted) Ph, naphthyl, cycloalkyl, furyl, 
imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazolyl, 
pyrrolyl, thiadiazolyl, thiazolyl, thienyl, triazolyl; X = Me, MeO, N02, 
amino, CF3, halo], were prepared for treatment of immunoregulatory 
disorders, respiratory disease, etc. (no data) . Thus, 
4- (2-methylpropyl) benzoic acid was stirred 10 min. with 
1- (3-dimethylaininopropyl) -3-ethylcarbodiimide hydrochloride and 
1-hydroxybenzotriazole in MeCN; N-hydroxy-2-methyl-5-chlorobenzamidine 
(preparation given) was added followed by heating for 16 h at 80° to 
give 3- (2-methyl-5-chlorophenyl) -5- [4- (2-methylpropyl) phenyl] -1, 2, 4- 
oxadiazole. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods and compositions are disclosed that are useful for the 

prevention and/or treatment of cardiovascular and cardiac diseases and 
disorders, or damage resulting from surgical or medical procedures that 
may cause ischemic or ischemic/reperfusion damage in humans; and 
cardiovascular trauma. The beneficial effects of the compositions and 
methods are achieved through the use of pharmaceutical compositions that 
include agents that interfere with the production and/or biological 
activities of sphingolipids and their metabolites, particularly 
sphingosine (SPH) and sphingosine-1- 

phosphate (S-l-P) . Also disclosed are methods for identifying 
and isolating therapeutic agents. 
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AB Methods and compositions are disclosed that are useful for the 

prevention and/or treatment of cardiovascular and cardiac diseases and 
disorders, or damage resulting from surgical or medical procedures that 
may cause ischemic or ischemic/reperfusion damage in humans; and 
cardiovascular trauma. The beneficial effects of the compositions and 
methods are achieved through the use of pharmaceutical compositions that 
include agents that interfere with the production and/or biological 
activities of sphingolipids and their metabolites, particularly 
sphingosine (SPH) and sphingosine- 1- 

phosphate (S-l-P) . Also disclosed are methods for identifying 
and isolating therapeutic agents. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L6 ANSWER 21 OF 109 USPATFULL on STN 
ACCESSION NUMBER: 2003:37155 USPATFULL 

TITLE: Compositions and methods for the treatment and 

prevention of cardiovascular diseases and disorders, 
and for identifying agents therapeutic therefor 

INVENTOR{S): Sabbadini, Roger A. , Lakeside, CA, UNITED STATES 



PATENT ASSIGNEE (S) : 



Medlyte, Inc. (U.S. corporation) 



NUMBER 



KIND 



DATE 



PATENT INFORMATION: 



APPLICATION INFO. 



US 2003026799 
US 6881546 
US 2001-28156 



Al 20030206 
B2 20050419 
Al 20011221 (10) 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



US 2000-257926P 
Utility 
APPLICATION 

Richard J. Warburg, FOLEY 
San Diego, CA, 92138-0278 
20 
1 

6 Drawing Page(s) 
5689 



20001222 (60) 



& LARDNER, P.O. Box 80278, 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods and compositions are disclosed that are useful for the 

prevention and/or treatment of cardiovascular and cardiac diseases and 
disorders, or damage resulting from surgical or medical procedures that 
may cause ischemic or ischemic/reper fusion damage in humans; and 
cardiovascular trauma. The beneficial effects of the compositions and 
methods are achieved through the use of pharmaceutical compositions that 
include agents that interfere with the production and/or biological 
activities of sphingolipids and their metabolites, particularly 
sphingosine (SPH) and sphingosine-1- 

phosphate (S-l-P) . Also disclosed are methods for identifying 
and isolating therapeutic agents. 
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L6 ANSWER 22 OF 109 USPATFULL on STN 



ACCESSION NUMBER: 
TITLE: 



INVENTOR (S) : 
PATENT ASSIGNEE (S) 



PATENT INFORMATION: 
APPLICATION INFO. : 



2003:37659 USPATFULL 

Compositions and methods for the treatment and 

prevention of cardiovascular diseases and disorders, 
and for identifying agents therapeutic therefor 
Sabbadini, Roger A., Lakeside, CA, UNITED STATES 
Medlyte, Inc. (non-U. S. corporation) 



NUMBER 



US 2003027304 
US 6858383 
US 2001-29401 



KIND 



DATE 



Al 20030206 
B2 20050222 
Al 20011221 (10) 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



20001222 (60) 



US 2000-257926P 
Utility 
APPLICATION 

Richard J. Warburg, FOLEY & 
San Diego, CA, 92138-0278 
22 
1 

6 Drawing Page(s) 
5688 



LARDNER, P.O. Box 80278, 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods and compositions are disclosed that are useful for the 

prevention and/or treatment of cardiovascular and cardiac diseases and 
disorders, or damage resulting from surgical or medical procedures that 
may cause ischemic or ischemic/reper fusion damage in humans; and 
cardiovascular trauma. The beneficial effects of the compositions and 
methods are achieved through the use of pharmaceutical compositions that 
include agents that interfere with the production and/or biological 
activities of sphingolipids and their metabolites, particularly 
sphingosine (SPH) and sphingosine- 1- 



phosphate (S-l-P) . Also disclosed are methods for identifying 
and isolating therapeutic agents. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L6 ANSWER 23 OF 109 
ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S): 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



USPATFULL on STN 
2004 : 313933 USPATFULL 

Compositions and methods for the treatment and 
prevention of cancer, angiogenesis, and inflammation 
Sabbadini, Roger A., Lakeside, CA, UNITED STATES 
Medlyte, Inc. (U.S. corporation) 



NUMBER 



KIND 



DATE 



US 2004247603 
US 2004-820582 
Division of Ser. 
2001, PENDING 



Al 20041209 
Al 20040407 (10) 
No. US 2001-28156, filed on 21 Dec 



NUMBER 



DATE 



PRIORITY INFORMATION 
DOCUMENT TYPE: 
FILE SEGMENT: 
LEGAL REPRESENTATIVE 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 
CAS 
AB 



20001222 (60) 



P.O. BOX 80278, SAN DIEGO, CA, 



US 200Q-257926P 
Utility 
APPLICATION 
FOLEY & LARDNER, 
92138-0278 
25 
1 

5735 

INDEXING IS AVAILABLE FOR THIS PATENT. 

Methods and compositions are disclosed that are useful for the 



prevention and/or treatment of cancer, angiogenesis, and inflammation. 
The beneficial effects of the compositions and methods are achieved 
through the use of pharmaceutical compositions that include agents that 
bind spingolipids or sphingolipid metabolites. In one embodiment the 
agent is an antibody or antibody derivative. In some embodiments, the 
agent is a receptor of a sphingolipid or a sphingolipid metabolite. Also 
disclosed are methods for identifying and isolating therapeutic agents. 
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AB The present invention encompasses a method of treating an 

immunoregulatory abnormality in a mammalian patient in need of such 
treatment comprising administering to said patient a compound which is 
an agonist of the SlPl/Edgl receptor in an amount effective for treating 
said immunoregulatory abnormality, wherein said compound possesses a 
selectivity for the SlPl/Edgl receptor over the S1PR3/Edg3 receptor, 
said compound administered in an amount effective for treating said 
immunoregulatory abnormality. Pharmaceutical compositions are included. 
The invention also encompasses a method of identifying candidate 
compounds that are agonists of the SlPl/Edgl receptor and which 
possesses a selectivity for the SlPl/Edgl receptor over the S1PR3/Edg3 
receptor. The invention further encompasses a method of treating a 
respiratory disease or condition in a mammalian patient in need of such 
treatment comprising administering to said patient a compound which is 
an agonist of the SlPl/Edgl receptor in an amount effective for treating 
said respiratory disease or condition, wherein said compound possesses a 
selectivity for the SlPl/Edgl receptor over the S1PR3/Edg3 receptor. 
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Various embodiments of the invention provide human kinases and 
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phosphatases (KPP) and polynucleotides which identify and encode KPP. 
Embodiments of the invention also provide expression vectors, host 
cells, antibodies, agonists, and antagonists. Other embodiments provide 
methods for diagnosing, treating, or preventing disorders associated 
with aberrant expression of KPP. 
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AB Polypeptide sequences and polynucleotide sequences are provided. Also 

provided are annotative information concerning such sequences and uses 
for these sequences. 
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The present invention encompasses compounds of Formula 



NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
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AB 



I: as well as the 
The compounds 



pharmaceutically acceptable salts and hydrates thereof 

are useful for treating immune mediated diseases and conditions, such as 
bone marrow, organ and tissue transplant rejection. Pharmaceutical 
compositions and methods of use are included. 
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The invention provides isolated nucleic acids molecules. 
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designated 
acid molecules. 



14275, 54420, 8797, 27439, 68730, 69112 or 52908 nucleic 
The invention also provides antisense nucleic acid molecules, 
recombinant expression vectors containing 14275, 54420, 8797, 27439, 
68730, 69112 or 52908 nucleic acid molecules, host cells into which the 
expression vectors have been introduced, and nonhuman transgenic animals 
in which a 14275, 54420, 8797, 27439, 68730, 69112 or 52908 gene has 
been introduced or disrupted. The invention still further provides 
isolated 14275, 54420, 8797, 27439, 68730, 69112 or 52908 proteins, 
fusion proteins, antigenic peptides and anti-14275, 54420, 8797, 27439, 
68730, 69112 or 52908 antibodies. Diagnostic and therapeutic methods 
utilizing compositions of the invention are also provided. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Pharmaceutical composition for reducing airway resistance comprising a 

sphingosine-1 -phosphate receptor modulator. 

Since airway obstruction is enhanced by inhalation of SIP, a SIP 
receptor antagonist reduces airway resistance, and is useful in treating 
or preventing for bronchial asthma and chronic obstructive 
pulmonary disease. And an experimental procedure using a SIP 
receptor agonist is useful in screening for SIP receptor antagonist. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L6 ANSWER 30 OF 109 CAPLUS COPYRIGHT 2006 ACS on STN 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2001:935604 CAPLUS 
136:69807 

Preparation of pyrazolopyridine compounds and use 
thereof as remedies for fibrosis 

Kawasaki, Hisashi; Ozawa, Koichi; Yamamoto, Kazuhiko 

Japan Tobacco Inc., Japan 

PCT Int. Appl., 91 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



PATENT NO. 



KIND 



DATE 



APPLICATION NO. 



DATE 



WO 2001098301 



W: 


AE, 


AG, 


AL, 




CO, 


CR, 


CU, 




GM, 


HR, 


HU, 




LT, 


LU, 


LV, 




RU, 


SD, 


SE, 




VN, 


YU, 


ZA, 


RW: 


GH, 


GM, 


KE, 




DE, 


DK, 


ES, 




BJ, 


CF, 


CG, 



JP 2004123537 
JP 2004123539 
PRIORITY APPLN. INFO. 

OTHER SOURCE (S) : 
GI 



Al 
AM, 
CZ, 
ID, 
MA, 
SG, 

zw, 

LS, 
FI, 
CI, 
A2 
A2 



AT, 
DE, 
IL, 
MD, 
SI, 
AM, 
MW, 
FR, 
CM, 



20011227 

AU, AZ, BA, 

DK, DM, DZ, 

IN, IS, JP, 

MG, MK, MN, 

SK, SL, TJ, 

AZ, BY, KG, 

MZ, SD, SL, 

GB, GR, IE, 

GA, GN, GW, 

20040422 

20040422 



WO 2001- 
BB, BG, 
EC, EE, 
KE, KG, 
MW, MX, 
TM, TR, 
KZ, MD, 
SZ, TZ, 
IT, LU, 
ML, MR, 
JP 2000- 
JP 2001- 
JP 2000- 
JP 2001- 



JP5187 
BR, BY, 
ES, FI, 
KR, KZ, 
MZ, NO, 
TT, TZ, 
RU, TJ, 
UG, ZW, 
MC, NL, 
NE, SN, 

185067 

70593 

185067 

70593 



20010618 
BZ, CA, CH, CN, 
GB, GD, GE, GH, 
LC, LK, LR, LS , 
NZ, PL, PT, RO, 
UA, UG, US, UZ, 
TM 

AT, BE, CH, CY, 
PT, SE, TR, BF, 
TD, TG 

20000620 
20010313 
A 20000620 
A 20010313 



MARPAT 136:69807 




AB Title compds. I [Rl, R2, R3 each independently = Cl-8 alkyl; R4 = H, CH3; 
R5, R6 each independently = H, Cl-8 alkyl, Cl-6 alkoxy, halogeno; X = NH, 
O, CH2, CHCH3, ; W = NH, NCH3, single bond, 0, NC02CH2C6H5, NC02C6H5, 
NC02CH2C6H5; Y = NH, :N, CO, CH2, 0, :CH, NCH3, NC02CH3, NC02C6H5, 
NC02C(CH3)3, 4-BrC6H4NHCON, 4-C1C6H4NHCON, 3, 5-C12C6H3NHCON, NCOOCH2C6H5, 
single bond; Z = CO, CH2, 0, single bond] and pharmaceutically acceptable 
salts, act specifically on Edg-5, which is sphingosine-1 
-phosphate receptor, are prepared and are useful as 

fibrosis remedies. Thus, the title compound II was prepared and biol. 
tested for inhibition of hAGR16 (IC50 = 0.017 i^M) , rAGR16 (IC50 = 0.015 
^M), hEdg3 (4.2% lO^i) , and HLF (IC50 = 0.13 ^M) . 
REFERENCE COUNT: 24 THERE ARE 24 CITED REFERENCES AVAILABLE FOR THIS 
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(FILE 'HOME' ENTERED AT 15:35:58 ON 26 APR 2006) 
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L5 
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83 S SPHINGOSINE 1 PHOSPHATE 

FILE 'CAPLQS, BIOSIS, EMBASE, USPATFULL' ENTERED AT 15:38:33 ON 26 APR 
2006 

5048 S SPHINGOSINE 1 PHOSPHATE OR 26993-30-6/RN OR 26993-39-5/RN 
513 S L2 AND (LUNG OR PULMONARY) 
109 S L3 AND (FIBROTIC OR FIBROSIS) 
109 DUP REM L4 (0 DUPLICATES REMOVED) 
109 FOCUS L5 1- 



=> s 16 and pd=<1999 

3 FILES SEARCHED. . . 
L7 0 L6 AND PD=<1999 

=> s 16 and pd=<2000 

3 FILES SEARCHED. . . 
L8 0 L6 AND PD=<2000 

=> s kawasaki/au 

L9 3 KAWASAKI/AU 

=> d ibib abs 31-109 

3 ANSWERS ARE AVAILABLE. SPECIFIED ANSWER NUMBER EXCEEDS ANSWER SET SIZE 
The answer numbers requested are not in the answer set. 
ENTER ANSWER NUMBER OR RANGE (1) : end 

=> d ibib abs 31-109 16 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention concerns GENSET polynucleotides and polypeptides. Such 

GENSET products may be used as reagents in forensic analyses, as 
chromosome markers, as tissue/cell/organelle-specif ic markers, in the 
production of expression vectors. In addition, they may be used in 
screening and diagnosis assays for abnormal GENSET expression and/or 
biological activity and for screening compounds that may be used in the 
treatment of GENSET-related disorders. 
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GENSET products may be used as reagents in forensic analyses, as 
chromosome markers, as tissue/cell/organelle-specif ic markers, in the 
production of expression vectors. In addition, they may be used in 
screening and diagnosis assays for abnormal GENSET expression and/or 
biological activity and for screening compounds that may be used in the 
treatment of GENSET-related disorders. 
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AB The title pyrazolopyridine derivs . with general formula of I [wherein Rl = 
H, (halo)alkyl, (un) substituted aryl, aralkyl, or C0R7; R7 = alkyl, 
alkoxy, (un) substituted aryl, aralkyl, aryloxy, or aralkyloxy; R2 = H, 
(un) substituted alkyl, or aryl; R3 = H, alkoxy, alkoxy-CO, haloalkyl, 
cycloalkyl, (un) substituted alkyl, or aryl; R4 = H or (un) substituted 
alkyl; R5 = H, ( cyclo) alkyl, alkoxy, alkoxy-CO, carboxy, alkynyl, halo, 
CN, N02, haloalkyl, alkylamino, dial kyl ami no, acyl, OH, (un) substituted 
aryloxy, aralkyloxy, aryl, aralkyl, heterocyclyl, alkoxyalkyl, or C0NHR8; 
R8 = (un) substituted aryl or aralkyl; R6 = H, (cyclo) alkyl, alkoxy, 
alkoxy-CO, carboxy, alkynyl, halo (alkyl), CN, N02, alkylamino, 
dialkylamino, acyl, OH, (un) substituted aryloxy, aralkyloxy, aryl, 
aralkyl, heterocyclyl, alkoxyalkyl, or C0NHR8; X = 0, -N=, -CH=, 
(un) substituted -NH-, or -CH2-; Y = =N-, -CH2-, =CH-, -0-, -CO-, a bond, 
or (un) substituted -NH-; Z = CO, CS, CH2, 0, or a bond; W = O, CO, CONH, 
CH2, NHCH2, a bond, or (un) substituted -NH-; ring A = aryl, heterocyclyl, 
or cycloalkyl] and prodrugs and pharmaceutically acceptable salts thereof 
are prepared For example, the compound II was prepared in a multi-step 
synthesis. II showed IC50 of 0.014 ^iM against hAGR16 in cow. I act 
specifically on endothelial differentiation sphingolipid G-protein-coupled 
(Edg) 5 which is a sphingosine-1 -phosphate 

receptor and, therefore, are useful as remedies for fibrosis, 
arteriosclerosis, coronary vasospasm, asthma, nephritis, nerve disorder, 
peripheral nerve disorder, rheumatoid arthritis, systemic lupus 
erythematosus (SLE) , cancer, etc. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides human kinases 

identify and encode PKIN. The invention also provides expression 
vectors, host cells, antibodies, agonists, and antagonists. The 
invention also provides methods for diagnosing, treating, or preventing 
disorders associated with aberrant expression of PKIN. 



(PKIN) and polynucleotides which 
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which identify and encode PKIN, The invention also provides expression 
vectors, host cells, antibodies, agonists, and antagonists. The 
invention also provides methods for diagnosing, treating, or preventing 
disorders associated with aberrant expression of PKIN. 
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Interleukin-8 (IL-8), a potent chemoattractant for neutrophils, is one of 
the most important chemokines in the pathophysiology of acute lung 
injury and pulmonary fibrosis. Sphingosine- 
l~phosphate (SIP), a metabolite of sphingolipids, has 
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been implicated in regulating a wide range of biological responses such as 
cell differentiation, angiogenesis, mitogenesis and apoptosis. 
Phospholipase D (PLD), a crucial signaling enzyme in protein trafficking, 
hydrolizes phosphatidylcholine and other phospholipids to generate 
phosphatidic acid (PA) , a second-messenger modulating a variety of 
cellular functions. Mitogen -activated protein (MAP) kinases, 
specifically the p38 and ERK 1/2 subgroups, are common participants in 
multiple signal transduction pathways. Treatment of hiiman bronchial 
epithelial cells (Beas-2B) with SIP (1 muM) potently activated IL-8 
secretion in both a time- and dose-dependent manner (maximal secretion at 
3 hours) . SIP also stimulated PLD time- and dose-dependently, with 
maximal activation occurring within 5 minutes. Pertussis toxin (PTx), 
which inhibits Gi-coupled receptor signaling, completely blocked SIP 
activation of IL-8 secretion and attenuated SIP mediated PLD activation. 
Pretreatment with the p38 MAP kinase inhibitor, SB202190 (10 muM) , reduced 
SIP mediated PLD activation and IL-8 secretion by 4 6% and 50% 
respectively. However, PD98059 (10 muM) , which inhibits MEK 1/2 (a MAP 
kinase that phosphorylates ERK 1/2), had no effect on SIP induced PLD 
activation, but reduced IL-8 secretion by 32%. By pretreating the cells 
with 0.1% 1-propanol thereby converting the PA formed by PLD activation to 
phosphatidylpropanol, SIP induced IL-8 secretion was significantly 
reduced. Pretreatment with the inactive control, 0.1% 2-propanol, had no 
effect. Our findings suggest that PLD activation resulting in generation 
of PA and the MAP kinases p38 and ERK are important mediators of SIP 
induced IL-8 secretion in bronchial epithelial cells. 
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AB The present invention relates to a newly identified receptor belonging 

to the superfamily of G-protein-coupled receptors. The invention also 
relates to polynucleotides encoding the receptor. The invention further 
relates to methods using the receptor polypeptides and polynucleotides 
as a target for diagnosis and treatment in receptor-mediated disorders. 
The invention further relates to drug-screening methods using the 
receptor polypeptides and polynucleotides to identify agonists and 
antagonists for diagnosis and treatment. The invention further 
encompasses agonists and antagonists based on the receptor polypeptides 
and polynucleotides. The invention further relates to procedures for 
producing the receptor polypeptides and polynucleotides. 
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AB The present invention encompasses compds. of formula (I) [A = CR3 or N; D 
= CR4 or N; E = CR6 or N; G = CR7 or N, with the proviso that at least one 
of A, D, E and G is not N; X, Y, Z = N or CR8, with the proviso that at 
least one of X, Y and Z is not N; Rl, R2 = H, Cl-6 alkyl, optionally 
substituted with 1 to 3 halo groups; or NR1R2 together forms a 3- to 
6-membered saturated monocyclic ring; R3, R4, R6, R7 = H, halo, cyano, Cl-4 
alkyl or Cl-4 alkoxy, each optionally substituted with 1 to 3 halo groups; 
R5 = halo, each optionally substituted Cl-6 alkyl, C2-6 alkenyl, C2-6 
alkynyl, C3-6 cycloalkyl, Cl-6 alkoxy, C3-6 cycloalkoxy, Cl-6 acyl, or 
aryl, heterocyclyl; or R4 and R5 may be joined together with the atoms to 
which they are attached to form a (un) substituted 5 or 6-membered 
monocyclic ring, optionally containing 1 to 3 heteroatoms selected from 0, S 
and (un) substituted NH] as well as the pharmaceutically acceptable salts 
thereof. These compds. are useful for treating immune mediated diseases 
and conditions (imminoregulatory abnormality) , such as autoimmune or 
chronic inflammatory disease, bone marrow, organ and tissue transplant 
rejection, graft-vs . -host disease, or respiratory disease or condition. 
They have utility as immunoregulatory agents as demonstrated by their 
activity as potent and selective agonists of the SlPl/Edgl receptor over 
the S1PR3/Edg3 receptor with a selectivity for the SlPl/Edgl receptor over 



the S1PR3/Edg3 receptor of more than 100 fold. They possessed an EC50 for 
binding to the SlPl/Edgl receptor of less than 50 nM as evaluated by the 
[35S]GTPyS binding assay. Thus, 4- (2-methylpropyl) benzoic acid was 
treated with l-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride 
and 1-hydroxybenzotriazole in DMF at room for 10 min and condensed with 

2- chloro-N-hydroxynicotinamidine at 120° for 3 h to give 

3- [2- (Chloro)pyridin-3-yl] -5- [4- (2-methylpropyl) phenyl] -1, 2, 4-oxadiazole 
(II) . II was stirred with methylamine in DMF at 120** for 16 h to 

give 3- [2- (methylamino) pyridin-3-yl] -5- [4- (2-methylpropyl) phenyl] -1/2, 4- 
oxadiazole . 
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AB Methods and compositions for treating diseases mediated by CB2 receptors 

are disclosed, including fibrosis associated with liver 
injury. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions are disclosed that afford drug delivery from two-part 

polymer compositions that rapidly form covalent linkages when mixed 
together. Such compositions are particularly well suited for use in a 
variety of tissue related applications when rapid adhesion to the tissue 
and gel formation is desired along with drug delivery. For example, the 
compositions are useful as tissue sealants, in promoting hemostasis, in 
effecting tissue adhesion, in providing tissue augmentation, and in the 
prevention of surgical adhesions. 
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Pulmonary fibrosis is a serious outcome of chronic 
lung inflammation or environmental exposure. It is characterised 
by the replacement of lung epithelial tissues by fibroblasts in 
the repair process following limg injury and by excessive 
deposition of extracellular matrix that ultimately leads to a loss of 
functional gas exchange units. Current therapeutic strategies are aimed 
predominantly at suppressing lung inflammation, the role of 
which has been documented in the development of fibrosis. Data 
generated over recent years indicate that f ibroprolif eration and 
abnormalities in epithelial repair may have a greater pathophysiological 
role than inflammation, thus representing new opportunities for 
therapeutic interventions. This review examines the patent literature in 
this area from 1999 to 2002 with some discussion of primary literature and 
older citations when appropriate. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Embodiments of the present invention relate to methods for identifying 

compounds which modify the activity of the G protein-coupled receptor 
GPR4 5 like/GPR63, compositions useful for this method, and compounds 

identified by it. 
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AB ##STR1## The present invention relates to SIP analogs that have 

activity as SIP receptor modulating agents and the use of such compounds 
to treat diseases associated with inappropriate SIP receptor activity. 
The compounds have the general structure of Formula (I) wherein R. sub. 11 
is C. sub. 5-C. sub. 18 alkyl or C . sub. 5-C . sub . 18 alkenyl; Q is selected 
from the group consisting of C . sub. 3-C . sub . 6 optionally substituted 
cycloalkyl, C. sub. 3-C. sub. 6 optionally substituted heterocyclic, 
C.sub.3-C.sub. 6 optionally substituted aryl C. sub. 3-C. sub. 6 optionally 
substituted heteroaryl and — NH(CO) — ; R.sub.2 is selected from the 
group consisting of H, C. sub. 1-C. sub. 4 alkyl, (C. sub. 1-C. sub. 4 alkyl) OH 
and (C. sub. 1-C. sub. 4 alkyl ) NH . sub . 2 ; R. sub. 23 is H or C . sub . 1-C . sub . 4 
alkyl, and R. sub. 15 is selected from the group consisting of hydroxy, 
phosphonate, and of Formula (II) wherein X and R. sub. 15 is selected from 
the group consisting of O and S; or a pharmaceutically acceptable salt 
or tautomer thereof. 
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AB The present invention relates to novel therapeutical use of agonist 

ligands specific to G2A receptor. More particularly, the present 
invention relates to methods for treating a disease or disorder 
associated with neutrophil accumulation and hyperactivity and/or 
excessive release of IL-8, or with microbial infection, in a subject, 
comprising administering LPC (lysophosphatidylcholine) , 

SPC (sphingophosphorylcholine) or derivatives thereof to the subject. The 
agonist ligands for G2A receptor according hours after CLP according to 
the present invention and pharmaceutical or therapeutical composition 
comprising said ligands can be used effectively in treatment of a 
disease or disorder associated with neutrophil accumulation and 
hyperactivity and/or excessive release of IL-8, specifically 
inflammatory diseases and diseases associated with ischemia-reperfusion 
injury as well as microbial infection, 
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AB The invention provides novel polynucleotides and polypeptides encoded by 

such polynucleotides and mutants or variants thereof that correspond to 
novel human Clq domain-containing polypeptides. Other aspects of the 
invention include vectors containing processes for producing novel human 
Clq domain-containing polypeptides, and antibodies specific for such 
polypeptides . 
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AB The present invention relates to a newly identified member of the 

superfamily of G-protein-coupled receptors, and a new member of the EDG 
receptor family. The invention also relates to polynucleotides encoding 
the receptor. The invention further relates to methods using receptor 
polypeptides and polynucleotides as a target for diagnosis and treatment 
in receptor-mediated disorders. The invention further relates to 
drug-screening methods using the receptor polypeptides and 
polynucleotides to identify agonists and antagonists for diagnosis and 
treatment. The invention further encompasses agonists and antagonists 
based on the receptor polypeptides and polynucleotides. The invention 
further relates to procedures for producing the receptor polypeptides 
and polynucleotides. 
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A method of identifying putative naturally occurring antisense 
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transcripts is provided. The method is effected by (a) computationally 
aligning a first database including sense-oriented polynucleotide 
sequences with a second database including expressed polynucleotide 
sequences; and (b) identifying expressed polynucleotide sequences from 
the second database being capable of forming a duplex with at least one 
sense-oriented polynucleotide sequence of the first database, thereby 
identifying putative naturally occurring antisense transcripts. Also 
provided are polynucleotides and polypeptide sequences identified by the 
above-described methodology. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to a newly identified member of the 

superfamily of G-protein-coupled receptors, and a new member of the EDG 
receptor family. The invention also relates to polynucleotides encoding 
the receptor. The invention further relates to methods using receptor 
polypeptides and polynucleotides as a target for diagnosis and treatment 
in receptor-mediated disorders. The invention further relates to 
drug-screening methods using the receptor polypeptides and 
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polynucleotides to identify agonists and antagonists for diagnosis and 
treatment. The invention further encompasses agonists and antagonists 
based on the receptor polypeptides and polynucleotides. The invention 
further relates to procedures for producing the receptor polypeptides 
and polynucleotides. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides methods of augmenting B cell depletion by 

promoting intravascular access of B cell subsets sequestered in lymphoid 
tissues rendering the B cells sensitive to killing mediated by the B 
cell depleting agent. One method of promoting intravascular access is by 
the use of integrin antagonists. Methods of treating B cell disorders by 
this approach is also provided. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to compounds which can be used as 

inhibitors of mitochondrial ceramidase, in particular human 
mitochondrial ceramidase. The invention also relates to methods of 
designing and making the compounds, as well as methods screening for 
compounds that inhibit mitochondrial ceramidase. The invention also 
relates to the use of the compounds as a regulator of the level of 
ceramide by inhibiting ceramidase activity. The invention also relates 
to methods for the prevention and treatment of diseases associated with 
cell overproliferation and sphingolipid signal transduction including 
cancer, cardiovascular diseases, and inflammation. 
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AB Reagents that regulate human ceramide kinase protein activity and 

reagents that bind to human ceramide kinase gene products can be used to 
regulate intracellular signaling and consequently cell proliferation and 
apoptosis. Such regulation is particularly useful for treating allergies 
including but not limited to asthma, autoimmune diseases such as 
rheumatoid arthritis, inflammatory disease, transplant rejection, and 
cancer, particularly lymphocytic leukemias, and could be a useful target 
of vaccination enhancing adjuvants. Central and peripheral nervous 
system disorders, such as Parkinson's disease, also can be treated. 
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PATENT . 
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Compositions and methods for mucosal delivery of agents are provided. 
The compositions are intended for administration to mucosal surface, 
such as oral and nasal mucosa. The compositions provided contain one or 
more mucoadhesive proteins and an agent to be delivered. Methods for 
delivery of agents using the compositions provided herein are also 
provided. 
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and reagents which bind to human sphingosine kinase-like gene products 
can be used to regulate intracellular signaling and consequently cell 
proliferation and apoptosis. Such regulation is particularly useful for 
treating cancer, allergies including but not limited to asthma, 
autoimmune diseases such as rheumatoid arthritis, and central and 
peripheral nervous system disorders, such as Parkinson's disease. 
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AB Background: To explore a more effective and less toxic immunosuppressive 
strategy in organ transplantation, we recently developed the novel 
sphingosine-1 -phosphate receptor agonist 

KRP-203. This study examined the efficacy of KRP-203 combined with 

mycophenolic acid (MPA) , an active metabolite of mycophenolate mofetil, in 
rat heart allografts. Methods: Heterotopic heart transplantation was 
performed in a rat combination of DA (MHC haplotype: RTl(a)) to Lewis 
(RTl(l)). The recipients were divided into 12 groups (n = 5-7): Syngeneic 
(Lewis to Lewis), Vehicle, KRP-203 (0.3 and 1 mg/kg), MPA (10 and 20 
mg/kg), 10 mg/kg MPA with KRP-203 (0.03, 0.3, 1, and 3 mg/kg), and 20 
mg/kg MPA with KRP-203 (0.3 and 1 mg/kg). MPA, KRP-203, and vehicle were 
given orally. Results: The mean days of survival were 5.8 (vehicle), 7 
and 7.9 (0.3 and 1 mg/kg KRP-203, respectively), 12.7 and >54.4 (10 and 20 
mg/kg MPA), >39.6 and >30.5 (10 mg/kg MPA with 1 and 3 mg/kg KRP-203), 
>100 and >87.8 (20 mg/kg MPA with 0.3 and 1 mg/kg KRP-203). Histologic 
and immunohistochemical analysis revealed that diffuse mononuclear cell 
infiltration (macrophages and T cells), hemorrhage, myocardial necrosis 
and fibrosis, and expression of endothelin-1, transforming 
growth factor-pi, monocyte chemoattractant protein~l, interleukin-8 , 
and E-selectin were markedly diminished in the allografts treated with MPA 
combined with KRP-203. Pharmacokinetic experiments indicated no 
interaction between MPA and KRP-203, and both combination regimens were 
well tolerated. Conclusions: Combination therapy of MPA with KRP-203 has 
a therapeutic potential as a novel immunosuppressant strategy in clinical 
transplantation. Copyright .COPYRGT. 2006 by the International Society 
for Heart and Lung Transplantation. 
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AB The invention features methods of identifying a compound capable of 

modulating angiogenesis. Further features of the invention are methods 
of promoting or inhibiting angiogenesis. Methods for the diagnosis of a 
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CD39-associated condition and for determining the prognosis of a patient 
diagnosed with a CD39-associated condition are also disclosed. 
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The present invention relates to the inhibition of angiogenesis by 
neutrophil alpha-def ensins . Further, the present invention relates to 

methods involving the inhibition of endothelial cell adhesion to the 
extracellular matrix, endothelial cell apoptosis, and endothelial cell 
angiogenesis . mediated by alpha-def ensins . b) instructions for the use of 
said a-defensin for the purpose of modulating a biological process 
associated with said endothelial cell. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB An implantable analyte-measuring device including a membrane adapted to 
promote vascularization and/or interfere with barrier cell layer 
formation. The membrane includes any combination of materials, 
architecture, and bioactive agents that facilitate analyte transport to 
provide long-term in vivo performance of the implantable 
analyte-measuring device. 
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AB The present invention provides novel nucleic acids, novel polypeptide 
sequences encoded by these nucleic acids and uses thereof. 
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down-regulated in ovarian cancer. Related methods and compositions that 
can be used for diagnosis and treatment of ovarian cancer are disclosed. 
Also described herein are methods that can be used to identify 
modulators of ovarian cancer. 
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A compound of the general formula (I) ##STR1## (wherein the symbols 
are as defined in the description), or a prodrug or a salt thereof. This 
compound engages in LPA receptor bonding and antagonism and hence is 
useful in the prevention and/or treatment of urinary system disease 
(symptom with prostatic hypertrophy or neurogenic bladder dysfunction 
disease, symptom to be caused by spinal cord neoplasm, nucleous hernia, 
spinal canal stenosis or diabetes, lower urinary tract symptom (for 
example, occlusion disease of lower urinary tract), inflammatory disease 
of lower urinary tract, polyuria), carcinoma association disease (solid 
tumor, solid tumor metastasis, angiofibroma, myeloma, multiple myeloma, 
Kaposi's sarcoma, leucemia and carcinomatous infiltration transition), 
proliferative disease (disorder with aberrant angiogenesis, artery 



obstruction and pulmonary fibrosis), 

inflammation/immune system disease (psoriasis, nephropathy, hepatitis 
and pneumonitis symptom) , disease by secretion fault (Sjogren syndrome) 
or brain association disease (brain infarction, cerebral apoplexy and 
brain or peripheral neuropathy) . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 
AB Compounds represented by formula (I), prodrugs thereof and salts 

thereof, and pharmaceutical compositions comprising the same as an 
active ingredient (wherein each symbol has the meaning as defined in the 
specification. ) . ##STR1## 

Because of having an EDG-1 agonism, the compounds represented by formula 
(I) are useful in preventing and/or treating peripheral arterial disease 
such as arteriosclerosis obliterans, thromboangiitis obliterans, 
Buerger's disease or diabetic neuropathy, sepsis, angiitis, nephritis, 
pneumonia, stroke, myocardial infarction, edematous state, 
atherosclerosis, varicosity such as hemorrhoid, anal fissure or fistula 
ani, dissecting aneurysm of the aorta, angina, DIC, pleuritis, 
congestive heart failure, multiple organ failure, bedsore, burn, chronic 
ulcerative colitis, Crohn's disease, heart transplantation, renal 
transplantation, dermal graft, liver transplantation, osteoporosis, 
pulmonary fibrosis, interstitial pneumonia, chronic 
hepatitis, liver cirrhosis, chronic renal failure, or glomerular 
sclerosis. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB The invention relates to a method for the diagnosing or for the 

confirmation or for the exclusion of constellations of risk factors, 
pathological states or predispositions thereto, and to a method for 
monitoring the course of therapies and for finding active substances for 
the treatment of pathological states and for finding substances which 
may cause such a pathological state, on the basis of lipid measurement 
parameter modulation/effector quotient profiles. Further, the invention 
relates to a measuring instrument for carrying out the above methods. 
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AB The invention relates to a method of inhibiting the production of 

ceramide- 1-phosphate in a cell by delivering to the cell a ceramide 
kinase antagonist. The invention also relates to a method of treating a 
condition related to activation of phospholipase A2 in a subject by 
administering to the subject a pharmaceutical composition comprising a 
ceramide kinase antagonist. The invention further relates to the use of 
ceramide kinase in drug screening assays. The invention also encompasses 
compounds that inhibit the production of ceramide- 1-phosphate by 
ceramide kinase. 
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L6 ANSWER 99 OF 109 
ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



USPATFULL on STN 
2005 : 118399 USPATFULL 

PPMP as a ceramide catabolism inhibitor for cancer 
treatment 

Maurer, Barry James, Sylmar, CA, UNITED STATES 
Reynolds, Charles Patrick, Sherman Oaks, CA, UNITED 
STATES 



NUMBER 



KIND 



DATE 



PATENT INFORMATION: 



US 2005101674 Al 20050512 



APPLICATION INFO. : 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



US 2003-712763 

Utility 

APPLICATION 

PERKINS COIE LLP, 

98111-1208, US 

32 

1 

7 Drawing Page(s) 
1161 



Al 20031112 (10) 



POST OFFICE BOX 1208, SEATTLE, WA, 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to a method of treating a 

hyperproliferative disorder comprising administering a ceramide 
generating retinoid comprising a retinoic acid derivative or a 
pharmaceutically acceptable salt thereof, and D-threo-PPMP as a ceramide 
degradation inhibitor or a pharmaceutically acceptable salt thereof, 
wherein the hyperproliferative disorder is a tumor; and wherein the 
ceramide generating retinoid is administered in an amount effective to 
produce necrosis, apoptosis or both in the tumor, and the ceramide 
degradation inhibitor is administered in an amount effective to increase 
the necrosis, apoptosis or both in the tumor over that expected to be 
produced by the sum of that produced by the ceramide generating retinoid 
and the ceramide degradation inhibitor when administered separately. 
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The present invention is based on the elucidation of the global changes 
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in gene expression and the identification of toxicity markers in tissues 
or cells exposed to a known cardiotoxin. The genes may be used as 
toxicity markers in drug screening and toxicity assays. The invention 
includes a database of genes characterized by toxin-induced differential 
expression that is designed for use with microarrays and other 
solid-phase probes. 
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AB The present invention relates to methods of screening compounds that 

modulate lipid kinases activity. The invention is more preferably based 
on the SPA technology to screen compounds that modulate the activity of 

lipid kinases, in particular membrane lipid kinases, more specifically 
sphingosine kinases. The invention also includes compositions, products, 
kits, etc for use in performing the above methods, as well as the 
compounds identified by said methods, and their uses. 
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AB The invention describes assays for the identification of compounds 

useful for the modulation of angiogenesis. The methods of the invention 
involve cell-free and cell-based assays that identify compounds which 
bind to and/or activate or inhibit the activity of HB-954, a G 
protein-coupled receptor, optionally followed by an in vivo assay of the 
effect of the compound on angiogenesis. The invention also describes 
compounds which bind to and/or activate or inhibit the activity of 
HB-954 as well as pharmaceutical compositions comprising such compounds. 
In addition, the invention includes nucleic acid molecules comprising a 
nucleotide sequence encoding all or a portion of HB-954, gene therapy 
vectors comprising such sequences, polypeptides comprising all or a 
portion of HB-954 and antibodies directed against HB-954. 
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AB The invention provides human protein phosphatases (PP) and 

polynucleotides which identify and encode PP. The invention also 
provides expression vectors, host cells, antibodies, agonists, and 
antagonists. The invention also provides for diagnosing, treating, or 
preventing disorders associated with aberrant expression of PP. 
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AB The invention relates generally to the fields of mol. biol. More 

particularly, it concerns materials and methods for the treatment of 
nitric oxide and cytokine mediated disorders including neuroinf lammatory 
disorders of the central nervous system. Glycosphingolipid metabolism 
inhibitors such as PDMP may be used to inhibit the expression of iNOS and 
pro-inflammatory cytokines such as TNFa and IL-lp for the 

treatment of neurodegenerative diseases. PDMP treatment of rats which had 
sustained spinal cord injuries reduced lactosylceramide associated cytokine 
and iNOS gene expression, attentuated neuronal apoptosis, and improved the 
neurol. outcome. Research establishing lactosylceramide as a significant 
bioactive lipid mol. capable of mediating inflammatory disease processes 
is included. 



L6 ANSWER 105 OF 109 
ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



USPATFULL on STN 
2005: 171765 USPATFULL 

Method and composition for treatment of angiogenesis 

Panchal, Chandra J., London, CANADA 

Wu, Jinzi Jason, Dollard-des-Ormeaux, CANADA 

Beliveau, Richard, Montreal, CANADA 

Ruiz, Marcia, Ste-Genevieve, CANADA 

Garde, Seema, Montreal, CANADA 

Annabi, Borhane, Brossard, CANADA 

Lamy, Sylvie, Montreal, CANADA 

Bouzeghrane, Mounia, Montreal, CANADA 

Daigneault, Luc, Laval, CANADA 

Hawkins, Robert, Cheshire, UNITED KINGDOM 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



NUMBER 



KIND 



DATE 



US 2005148514 Al 20050707 

US 2004-4273 Al 20041202 (11) 

Continuation-in-part of Ser. No. US 2004-948229, filed 
on 24 Sep 2004, PENDING 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 

LINE COUNT: 



CA 2003-2441695 20030926 

Utility 
APPLICATION 

TESTA, HURWITZ & THIBEAULT, LLP, HIGH STREET TOWER, 125 

HIGH STREET, BOSTON, MA, 02110, US 

28 

1 

16 Drawing Page(s) 
2910 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Angiogenesis, the formation of new blood vessels, is an integral part of 
normal physiological and developmental processes as well as several 
pathologies, ranging from tumor growth and metastasis to inflammation 
and ocular disease. Methods and compositions are provided for 
controlling normal angiogenesis and for treating angiogenesis associated 
or mediated diseases. 
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AB An isolated water-soluble VPl polypeptide of foot-and-mouth disease 

virus and a nucleic acid encoding the polypeptide. Also disclosed are 
pharmaceutical composition containing the polypeptide or nucleic acid 
and related methods of inducing apoptosis and treating an 
apoptosis-related disorder. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention relates to a method and system for identifying and 

evaluating the physiological responses of an organism to a condition, 
such as a disease or other pathological condition, a drug or agent, an 
environmental condition, and the like, by evaluating the expression of 
one or more GPCR pathway biomolecules in tissue microarrays from a 
plurality of patients. In one aspect, a tissue information system is 
provided comprising a specimen-linked database and an information 
management system for accessing, organizing, and displaying tissue 
information obtained from tissue microarrays. Preferably, the system is 
used to model and validate GPCR pathways affected during one or more 
physiological responses to a condition. 
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AB Novel calcium channel nucleic acids and polypeptides are disclosed 

herein. Methods of using the novel nucleic acids and polypeptides are 
also disclosed. 
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AB The present invention provides a method for detecting an increased risk 

of heart failure in a subject by detecting an increased level of 
urotensin II in a bodily fluid sample from a subject 
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AB BACKGROUND: To explore a more effective and less toxic immunosuppressive 

strategy in organ transplantation, we recently developed the novel 

sphingosine-1 -phosphate receptor agonist 

KRP-203. This study examined the efficacy of KRP-203 combined with 
mycophenolic acid (MPA) , an active metabolite of mycophenolate mofetil, in 
rat heart allografts. METHODS: Heterotopic heart transplantation was 
performed in a rat combination of DA (MHC haplotype: RTl(a)) to Lewis 
(RTl) . The recipients were divided into 12 groups (n = 5-7) : Syngeneic 
(Lewis to Lewis), Vehicle, KRP-203 (0.3 and 1 mg/kg) , MPA (10 and 20 
mg/kg), 10 mg/kg MPA with KRP-203 (0.03, 0.3, 1, and 3 mg/kg), and 20 
mg/kg MPA with KRP-203 (0.3 and 1 mg/kg). MPA, KRP-203, and vehicle were 
given orally. RESULTS: The mean days of survival were 5.8 (vehicle), 7 
and 7.9 (0.3 and 1 mg/kg KRP-203, respectively), 12.7 and >54.4 (10 and 20 
mg/kg MPA), >39.6 and >30.5 (10 mg/kg MPA with 1 and 3 mg/kg KRP-203), 
>100 and >87.8 (20 mg/kg MPA with 0.3 and 1 mg/kg KRP-203). Histologic 



and immunohistochemical analysis revealed that diffuse mononuclear cell 
infiltration (macrophages and T cells), hemorrhage, myocardial necrosis 
and fibrosis, and expression of endothelin-1, transforming 
growth f actor-betal , monocyte chemoattractant protein-1, interleukin-8 , 
and E-selectin were markedly diminished in the allografts treated with MPA 
combined with KRP-203. Pharmacokinetic experiments indicated no 
interaction between MPA and KRP-203, and both combination regimens were 
well tolerated. CONCLUSIONS: Combination therapy of MPA with KRP-203 has 
a therapeutic potential as a novel immunosuppressant strategy in clinical 
transplantation. 
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FTY720 is a high-affinity agonist at the sphingosine 1 
-phosphate receptor 1 that prevents lymphocyte egress from 
lymphoid tissue and prolongs allograft survival in several animal models 
of solid organ transplantation. In this study we used a recently 
developed adoptive transfer model of TCR transgenic T cells to track 
allospecific CD4+ T cell expansion and trafficking characteristics, 
cytokine secretion profiles, and surface phenotype in vivo in the setting 
of FTY720 administration. We report that FTY720 administration had no 
effect on alloantigen-driven T cell activation, proliferation, acquisition 
of effector-memory function, or T cell apoptosis. However, FTY720 caused 
a reversible sequestration of alloantigen-specif ic effector-memory T cells 
in regional lymphoid tissue associated with a decrease in T cell 
infiltration within the allograft and a subsequent prolongation in 
allograft survival. Furthermore, delayed administration of FTY720 in a 
cardiac model of chronic allograft rejection attenuated the progression of 
vasculopathy and tissue fibrosis consistent with the hypothesis 
that FTY720 interrupts the trafficking of activated effector-memory T 
cells. These data have important implications for targeting the 
sphingosine 1 -phosphate receptor 1 in solid 
organ transplantation. 
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2003-01-06. 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200305 

Entered STN: 20 Mar 2003 
Last Updated on STN: 15 May 2003 
Entered Medline: 14 May 2003 
Transforming growth factor-beta (TGF-beta) is a multifunctional growth 
factor that plays a critical role in tissue repair and fibrosis. 
Sphingolipid signaling has been shown to regulate a variety of cellular 
processes and has been implicated in collagen gene regulation. The 
present study was undertaken to determine whether endogenous sphingolipids 
are involved in the TGF-beta signaling pathway. TGF-beta treatment 
induced endogenous ceramide levels in a time-dependent manner within 5-15 
min of cell stimulation. Using human fibroblasts transfected with a 
alpha2(I) collagen promoter /reporter gene construct (C0L1A2), 
C (6) -ceramide (10 microm) exerted a stimulatory effect on basal and 
TGF-beta-induced activity of this promoter. Next/ to define the effects 
of endogenous sphingolipids on TGF-beta signaling we employed ectopic 
expression of enzymes involved in sphingolipid metabolism, 
Sphingosine 1 -phosphate phosphatase (YSR2) 

stimulated basal C0L1A2 promoter activity and cooperated with TGF-beta in 
activation of this promoter. Furthermore, overexpression of YSR2 resulted 
in the pronounced increase of COLlAl and C0L1A2 mRNA levels. Conversely, 

overexpression of sphingosine kinase (SPHKl) inhibited basal and 
TGF-beta-stimulated C0L1A2 promoter activity. These results suggest that 
endogenous ceramide, but not sphingosine or sphingosine 
1-phosphate, is a positive regulator of collagen gene 

expression. Mechanistically, we demonstrate that Smad3 is a target of 
YSR2. TGF-beta-induced Smad3 phosphorylation was elevated in the presence 
of YSR2. Cotransfection of YSR2 with wild-type Smad3, but not with the 
phosphorylat ion-deficient mutant of Smad3 (Smad3A) , resulted in a dramatic 
increase of C0L1A2 promoter activity. In conclusion, this study 
demonstrates a direct role for the endogenous sphingolipid mediators in 
regulating the TGF-beta signaling pathway. 
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Hepatic myofibroblasts (hMFs) are central in the development of liver 
fibrosis during chronic liver diseases, and their removal by 
apoptosis contributes to the resolution of liver fibrosis. We 
previously identified Edg receptors for sphingosine 1- 
phosphate (SIP) in human hMFs. Here, we investigated the effects 
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of SIP on hMF apoptosis. SIP reduced viability of serum-deprived hMFs by 
an apoptotic process that was unrelated to the conversion of SIP into 
sphingosine and ceramide. The apoptotic effects of SIP were 
receptor-independent because dihydro-SlP, an Edg agonist, had no effect. 
SIP also stimulated a receptor-dependent survival pathway, revealed by 
enhanced activation of caspase-3 by SIP in the presence of pertussis 
toxin. Cell survival relied on two pertussis toxin-sensitive events, 
activation of ERK and activation of phosphatidylinositol 3-kinase 
(PI3K)/Akt by SIP. Both pathways were also activated by dihydro-SlP. 
Blunting either ERK or PI3K enhanced caspase-3 stimulation by SIP, and 
simultaneous inhibition of both pathways resulted in additive effects on 
caspase-3 activation. In conclusion, SIP induces apoptosis of human hMFs 
via a receptor-independent mechanism and stimulates a survival pathway 
following activation of Edg receptors. The survival pathway arises from 
the sequential activation of G(i)/G{o) proteins and independent 
stimulations of ERK and PI3K/Akt. Therefore, blocking Edg receptors may 
sensitize hepatic myofibroblasts to apoptosis by SIP. 
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Sphingolipids have been implicated in the regulation of cell growth, 
differentiation, and programmed cell death. Sphingosine 
1-phosphate (SPP) has recently emerged as an important 
lipid messenger and a ligand for the endothelial differentiation gene 
receptor family of proteins through which it mediates its biologic 
effects. Recent studies in Saccharomyces cerevisiae in our laboratory 
implicated the yeast oligomycin resistance gene (YORl), a member of the 
ATP binding cassette family of proteins, in the transport of SPP. The 
cystic fibrosis transmembrane regulator is a unique member of 
the ATP binding cassette transporter family and has high homology with 
YORl. We therefore set out to investigate if this member of the family 
can regulate SPP transport. We demonstrate that C127/cystic 
fibrosis transmembrane regulator (CFTR) cells, expressing wild 
type CFTR, exhibited significantly higher uptake of sphingosine 
1-phosphate than either cells expressing a mutant CFTR 

C127/DeltaF508 or C127/mock-transf ected cells. This effect was specific, 
dose-dependent, and competed off by dihydrosphingosine 1-phosphate and 
lysophosphatidic acid. There was no difference in uptake of sphingosine, 
C ( 16) -ceramide, sphingomyelin, lysophingomyelin, phosphatidylcholine, 
lysophosphatidylcholine, or phosphatidic acid among the different cell 
lines. Pretreatment with forskolin or isobutylmethylxanthine to stimulate 
cAMP did not affect the uptake in any of the cell lines. Moreover, we 
found that mitogen-activated protein kinase activation by SPP was less 
responsive in C127/CFTR as compared with C127/mock-transf ected cells, 
suggesting that uptake of SPP by CFTR may divert it from interacting with 
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its cell surface receptors and attenuate signaling functions. Taken 
together, these data implicate CFTR in uptake of SPP and the related 
phosphorylated lipids dihydrosphingosine 1-phosphate and lysophosphatidic 
acid. This uptake influences the availability of SPP to modulate biologic 
activity via endothelial differentiation gene receptors. These studies 
may have important implications to cystic fibrosis. 
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AB Proliferation of hepatic myofibroblasts (hMF) is central for the 
development of fibrosis during liver injury, and factors that 
may limit their growth are potential antifibrotic agents. 
Sphingosine 1-phosphate (SIP) is a bioactive 

sphingolipid with growth-regulating properties, either via Edg receptors 
or through intracellular actions. In this study, we examined the effects 
of SIP on the proliferation of human hMF. Human hMF expressed mRNAs for 
the SIP receptors Edgl, Edg3, and Edg5 . These receptors were functional 
at nanomolar concentrations and coupled to pertussis toxin-sensitive and 
-insensitive G proteins, as demonstrated in guanosine 5'-3-0- 
(thio) triphosphate binding assays. SIP potently inhibited hMF growth 
(IC(50) = 1 microm) , in a pertussis toxin-insensitive manner. Analysis of 
the mechanisms involved in growth inhibition revealed that SIP rapidly 
increased prostaglandin E(2) production and in turn cAMP, two growth 
inhibitory messengers for hMF; C (2 ) -ceramide and sphingosine, which 
inhibited hMF proliferation, did not affect cAMP levels. Production of 
cAMP by SIP was abolished by NS-398, a selective inhibitor of COX-2 . 
Also, SIP potently induced COX-2 protein expression. Blocking COX-2 by 
NS-398 blunted the antiproliferative effect of SIP. We conclude that SIP 
inhibits proliferation of hMF, probably via an intracellular mechanism, 
through early COX-2-dependent release of prostaglandin E(2) and cAMP, and 
delayed COX-2 induction. Our results shed light on a novel role for SIP 
as a growth inhibitory mediator and point out its potential involvement in 
the negative regulation of liver f ibrogenesis . 



=> s sphingosine 

4 669 SPHINGOSINE 
77 SPHINGOSINES 
L13 4696 SPHINGOSINE 

(SPHINGOSINE OR SPHINGOSINES) 

=> s 113 and fibrosis 

81834 FIBROSIS 
L14 13 L13 AND FIBROSIS 

=> focus 

PROCESSING COMPLETED FOR L14 
L15 13 FOCUS L14 1- 



=> d ibib abs 1-13 



AUTHOR: 



CORPORATE SOURCE: 



CONTRACT NUMBER: 



SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



LIS ANSWER 1 OF 13 MEDLINE on STN 

ACCESSION NUMBER: 2001527193 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 11443135 

TITLE: Cystic fibrosis transmembrane regulator regulates 

uptake of sphingoid base phosphates and lysophosphatidic 
acid: modulation of cellular activity of 
sphlngosine 1-phosphate. 

Boujaoude L C; Bradshaw-Wilder C; Mao C; Cohn J; Ogretmen 
B; Hannun Y A; Obeid L M 

Division of General Internal Medicine, Ralph H. Johnson 
Veterans Administration Hospital, Charleston, South 
Carolina 29401-5799, USA. 
R01-GM43825 (NIGMS) 
R01-GM62887 (NIGMS) 

The Journal of biological chemistry, {2001 Sep 21) Vol. 
276, No. 38, pp. 35258-64. Electronic Publication: 
2001-07-06. 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200110 

Entered STN: 1 Oct 2001 
Last Updated on STN: 5 Jan 2003 
Entered Medline: 25 Oct 2001 
Sphingolipids have been implicated in the regulation of cell growth, 
differentiation, and programmed cell death. Sphlngosine 

1-phosphate (SPP) has recently emerged as an important lipid messenger and 
a ligand for the endothelial differentiation gene receptor family of 
proteins through which it mediates its biologic effects. Recent studies 
in Saccharomyces cerevisiae in our laboratory implicated the yeast 
oligomycin resistance gene (YORl), a member of the ATP binding cassette 
family of proteins, in the transport of SPP. The cystic fibrosis 
transmembrane regulator is a unique member of the ATP binding cassette 
transporter family and has high homology with YORl. We therefore set out 
to investigate if this member of the family can regulate SPP transport. 
We demonstrate that C127 /cystic fibrosis transmembrane regulator 
(CFTR) cells, expressing wild type CFTR, exhibited significantly higher 
uptake of sphlngosine 1-phosphate than either cells expressing a 
mutant CFTR C127 /DeltaF508 or C127/mock-transf ected cells. This effect 
was specific, dose-dependent, and competed off by dihydrosphingosine 
1-phosphate and lysophosphatidic acid. There was no difference in uptake 
of sphlngosine, C ( 16) -ceramide, sphingomyelin, lysophingomyelin, 
phosphatidylcholine, lysophosphatidylcholine, or phosphatidic acid among 
the different cell lines. Pretreatment with forskolin or 

isobutylmethylxanthine to stimulate cAMP did not affect the uptake in any 
of the cell lines. Moreover, we found that mitogen-activated protein 
kinase activation by SPP was less responsive in C127/CFTR as compared with 
C127/mock-transf ected cells, suggesting that uptake of SPP by CFTR may 
divert it from interacting with its cell surface receptors and attenuate 
signaling functions. Taken together, these data implicate CFTR in uptake 
of SPP and the related phosphorylated lipids dihydrosphingosine 
1-phosphate and lysophosphatidic acid. This uptake influences the 
availability of SPP to modulate biologic activity via endothelial 
differentiation gene receptors. These studies may have important 
implications to cystic fibrosis. 
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AB Hepatic myofibroblasts (hMFs) are central in the development of liver 
fibrosis during chronic liver diseases, and their removal by 
apoptosis contributes to the resolution of liver fibrosis. We 
previously identified Edg receptors for sphingosine 1-phosphate 
(SIP) in human hMFs. Here, we investigated the effects of SIP on hMF 
apoptosis. SIP reduced viability of serum-deprived hMFs by an apoptotic 
process that was unrelated to the conversion of SIP into 
sphingosine and ceramide . The apoptotic effects of SIP were 
receptor-independent because dihydro-SlP, an Edg agonist, had no effect. 
SIP also stimulated a receptor-dependent survival pathway, revealed by 
enhanced activation of caspase-3 by SIP in the presence of pertussis 
toxin. Cell survival relied on two pertgssis toxin-sensitive events, 
activation of ERK and activation of phosphatidylinositol 3-kinase 
(PI3K)/Akt by SIP. Both pathways were also activated by dihydro-SlP. 
Blunting either ERK or PI3K enhanced caspase-3 stimulation by SIP, and 
simultaneous inhibition of both pathways resulted in additive effects on 
caspase-3 activation. In conclusion, SIP induces apoptosis of human hMFs 
via a receptor-independent mechanism and stimulates a survival pathway 
following activation of Edg receptors. The survival pathway arises from 
the sequential activation of G(i)/G(o) proteins and independent 
stimulations of ERK and PI3K/Akt. Therefore, blocking Edg receptors may 
sensitize hepatic myofibroblasts to apoptosis by SIP. 
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AB Proliferation of hepatic myofibroblasts (hMF) is central for the 
development of fibrosis during liver injury, and factors that 
may limit their growth are potential antifibrotic agents. 
Sphingosine 1-phosphate (SIP) is a bioactive sphingolipid with 
growth-regulating properties, either via Edg receptors or through 
intracellular actions. In this study, we examined the effects of SIP on 
the proliferation of human hMF. Human hMF expressed mRNAs for the SIP 
receptors Edgl, Edg3, and Edg5. These receptors were functional at 
nanomolar concentrations and coupled to pertussis toxin-sensitive and 
-insensitive G proteins, as demonstrated in guanosine 5'-3-0- 
(thio) triphosphate binding assays. SIP potently inhibited hMF growth 
(IC(50) = 1 microm) , in a pertussis toxin-insensitive manner. Analysis of 
the mechanisms involved in growth inhibition revealed that SIP rapidly 
increased prostaglandin E(2) production and in turn cAMP, two growth 
inhibitory messengers for hMF; C (2) -ceramide and sphingosine, 
which inhibited hMF proliferation, did not affect cAMP levels. Production 
of cAMP by SIP was abolished by NS-398, a selective inhibitor of COX-2. 
Also, SIP potently induced COX-2 protein expression. Blocking COX-2 by 



NS-398 blunted the antiproliferative effect of SIP. We conclude that SIP 
inhibits proliferation of hMF, probably via an intracellular mechanism, 
through early COX-2-dependent release of prostaglandin E(2) and cAMP, and 
delayed COX-2 induction. Our results shed light on a novel role for SIP 
as a growth inhibitory mediator and point out its potential involvement in 
the negative regulation of liver f ibrogenesis . 
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AB Defective organelle acidification has been proposed as a unifying 

hypothesis to explain the pleiotropic cellular abnormalities associated 
with cystic fibrosis. To test whether cystic fibrosis 

transmembrane conductance regulator (CFTR) participates in trans-Golgi pH 
regulation, intraluminal trans-Golgi pH was measured in stably transfected 
Swiss 3T3 fibroblasts (expressing CFTR or DeltaF508-CFTR) and 
CFTR-expressing and nonexpressing epithelial cells. trans-Golgi pH was 
measured by ratio-imaging confocal microscopy using a liposome injection 
procedure to label the lumen of trans-Golgi with fluid phase fluorescein 
and rhodamine chromophores (Seksek, O., Biwersi, J., and Verkman, A. 
S.(1995) J. Biol. Chemical 270, 4967-4970). Selective labeling of 
trans-Golgi was confirmed by colocalization of the delivered fluid phase 
fluorophores with N- ( 6- [ ( 7-nitrobenzo-2-oxa-l, 3-diazol-4- 
yl) amino] caproyl) -sphingosine. In unstimulated fibroblasts in 
HC03 — free buffer, trans- Golgi pH was 6.25 +/- 0.04 (mean +/- S.E.; n = 
80, vector control), 6.30 +/- 0.03 (n = 74, CFTR) and 6,23 +/- 0.06 (n = 
60, DeltaF508) (not significant) . After stimulation of plasma membrane 
CI- conductance by 8- { 4-chlorophenylthio) -cAMP (CPT-cAMP) , trans-Golgi pH 
was 6.42 +/- 0.07 (n = 22, control), 6.47 +/- 0.07 (n = 20, CFTR), and 
6.35 +/- 0. 07 (n = 22, DeltaF508) (not significant). Similarly, 
significant pH differences were not found for control versus 
CFTR-expressing cells in 25 mM HC03- buffer. In epithelial cells, which 
do not express CFTR, trans-Golgi pH was (in 25 mM HC03-) 6.36 +/- 0.04 (n 
= 33) and 6.34 +/- 0.08 (n = 23, CPT-cAMP) in MDCK cells and 6.25 +/- 0.04 
(n = 18) and 6.24 +/- 0.06 (n = 15, CPT-cAMP) in SK-MES-1 cells. In 
Calu-3 cells, which natively express CFTR, trans-Golgi pH was (in 25 mM 
. HC03-) 6.19 +/- 0.05 (n = 25) and 6.17 +/- 0.08 (n = 23, CPT-cAMP). To 
test whether CFTR expression affects pH in the endosomal compartment in 
HC03- buffer, pH was measured by ratio imaging in individual endosomes 
labeled with f luorescein-rhodamine dextrans. Comparing control and 
CFTR-expressing fibroblasts, average endosome pH (range, 5.40-5.53 after 
10 min; 4.79-4.89, 30 min) differed by <0.13 unit, both before and after 
cAMP stimulation. These results indicate that CFTR expression and 
activation do not influence pH in the trans-Golgi and endosomal 
compartments, providing direct evidence against the defective 
acidification hypothesis. 
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Transforming growth factor-beta (TGF-beta) is a multifunctional growth 
factor that plays a critical role in tissue repair and fibrosis. 
Sphingolipid signaling has been shown to regulate a variety of cellular 
processes and has been implicated in collagen gene regulation. The 
present study was undertaken to determine whether endogenous sphingolipids 
are involved in the TGF-beta signaling pathway. TGF-beta treatment 
induced endogenous ceramide levels in a time-dependent manner within 5-15 
min of cell stimulation. Using human fibroblasts transfected with a 
alpha2(I) collagen promoter /reporter gene construct (C0L1A2), 
C (6) -ceramide (10 microm) exerted a stimulatory effect on basal and 
TGF-beta-induced activity of this promoter. Next, to define the effects 
of endogenous sphingolipids on TGF-beta signaling we employed ectopic 
expression of enzymes involved in sphingolipid metabolism. 
Sphingosine 1-phosphate phosphatase (YSR2) stimulated basal C0L1A2 
promoter activity and cooperated with TGF-beta in activation of this 
promoter. Furthermore, overexpression of YSR2 resulted in the pronounced 
increase of COLlAl and C0L1A2 mRNA levels. Conversely, overexpression of 
sphingosine kinase (SPHKl) inhibited basal and TGF-beta-stimulated 
C0L1A2 promoter activity. These results suggest that endogenous ceramide, 
but not sphingosine or sphingosine 1-phosphate, is a 
positive regulator of collagen gene expression. • Mechanistically, we 
demonstrate that Smad3 is a target of YSR2. TGF-beta-induced Smad3 
phosphorylation was elevated in the presence of YSR2 . Cotransf ection of 
YSR2 with wild-type Smad3, but not with the phosphorylation-def icient 
mutant of Smad3 (SmadSA) , resulted in a dramatic increase of C0L1A2 
promoter activity. In conclusion, this study demonstrates a direct role 
for the endogenous sphingolipid mediators in regulating the TGF-beta 
signaling pathway. 
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AB Liver fibrosis is potentially reversible after removal of the 
injurious agent. Fibrosis resolution is characterized by 
apoptosis of hepatic myofibroblasts and degradation of extracellular 
matrix components. Matrix metalloproteinase-2 (MMP-2) is involved in 
matrix remodeling. In the liver, it is synthesized by myofibroblasts, 
secreted as a proenzyme, and activated by membrane type-MMPs (MT-MMP) such 
as MTl-MMP. The goal of this work was to determine whether apoptosis 
induction in human hepatic myofibroblasts modulates the gene expression of 
MMP-2 and/or its activation by MTl-MMP. Induction of apoptosis by 
cytochalasin D or C (2) -ceramide did not modulate MMP-2 mRNA expression. 
In contrast, apoptosis was associated with marked activation of pro-MMP-2, 
as shown by gelatin zymography, which revealed the presence of the 59-kd 
active form, whereas untreated cells only expressed the 66-kd proform- 
SB-203580, a specific inhibitor of p38 (MAPK) , selectively abrogated both 
C (2) -ceramide-induced apoptosis and pro-MMP-2 activation. 
Apoptosis-induced pro-MMP-2 activation was inhibited by the tissue 
inhibitors of metalloproteinases (TIMP)-2 but not by TIMP-1, implying 
involvement of an MT-MMP-mediated process. Induction of apoptosis by 
cytochalasin D and C (2) -ceramide upregulated MTl-MMP protein expression 
and MTl-MMP mRNA expression. In conclusion, apoptosis of hepatic 
myofibroblasts induces pro-MMP-2 activation through increased MTl-MMP 
expression. HEPATOLOGY 2002;36:615-622.) 
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AB Silica may act as a stimulator of pulmonary inflammation and 

fibrosis. The effect of silica on phospholipase D (PLD) activity 
assayed as accumulation of [ 3H] phosphatidylethanol ([3H]PtdEt) was 
examined in [3H] palmitic acid-labeled primary cultures of rat alveolar 
macrophages. Silica induced a rapid accumulation of [3H]PtdEt in a time 
(0, 15, 30 and 45 min)- and concentration (0,5, 1.0, 2.5 and 5.0 
mg/ml) -dependent manner indicating PLD activation. This silica-stimulated 
PLD activity was attenuated by the pretreatment with calcium chelator 
ethylene glycol-bis (beta-aminoethyl ether) N, N, N * , N ' -tetraacetic acid 
(EGTA) or/and 1, 2-bis (2-aminophenoxy) ethane~N, N, N, N-tetraacetic acid 
acetoxymethyl ester (BAPTA/AM) (EGTA: 54.3 +/- 8.6%, BAPTA/AM: 67.5 +/- 
7.8% and EGTA + BAPTA/AM: 35.8 +/- 2.9, respectively). Also, 
silica-induced PLD activation was partially inhibited by the pretreatment 
with nonspecific phospholipase C (PLC) and PLD inhibitor (neomycin; 66.4 
+/- 4.8%) or specific PLC inhibitor (U73122; 70.8 +/- 4.6%). 
Sphingosine as a protein kinase C (PKC) inhibitor did not change 
silica-induced PLD activity indicating that PKC might not play a role in 
PLD activation by silica. Based on these results, we concluded that a 
silica-stimulated phospholipase D activity is present in the rat alveolar 
macrophages and is predominantly regulated by PLC-mediated intracellular 
calcium. 



L15 ANSWER 8 OF 13 MEDLINE on STN 

ACCESSION NUMBER: 2006037588 MEDLINE 

DOCUMENT NUMBER: PubMed ID: 16365393 

TITLE: Novel insights into the mechanism of action of FTY720 in a 



transgenic model of allograft rejection: implications for 
therapy of chronic rejection. 

Habicht Antje; Clarkson Michael R; Yang Jun; Henderson 
Joel; Brinkmann Volker; Fernandes Stacey; Jurewicz Mollie; 
Yuan Xueli; Sayegh Mohamed H 

Transplantation Research Center, Brigham and Women's 
Hospital and Children's Hospital, Boston, MA 02115, USA. 
P01-AI50157 (NIAID) 
R01-AI37691 (NIAID) 
R01-AI51559 (NIAID) 
R21-HL0749450 (NHLBI) 

Journal of immunology (Baltimore, Md. : 1950), (2006 Jan 1) 
Vol. 176, No. 1, pp. 36-42. 
Journal code: 2985117R. ISSN: 0022-1767. 
United States 

Journal; Article; (JOURNAL ARTICLE) 

English 

Abridged Index Medicus Journals; Priority Journals 
200602 

Entered STN: 24 Jan 2006 
Last Updated on STN: 17 Feb 2006 
Entered Medline: 16 Feb 2006 
FTY720 is a high-affinity agonist at the sphingosine 1-phosphate 
receptor 1 that prevents lymphocyte egress from lymphoid tissue and 
prolongs allograft survival in several animal models of solid organ 
transplantation. In this study we used a recently developed adoptive 
transfer model of TCR transgenic T cells to track allospecific CD4+ T cell 
expansion and trafficking characteristics, cytokine secretion profiles, 
and surface phenotype in vivo in the setting of FTY720 administration. We 
report that FTY720 administration had no effect on alloantigen-driven T 
cell activation, proliferation, acquisition of effector-memory function, 
or T cell apoptosis. However, FTY720 caused a reversible sequestration of 
alloantigen-specif ic effector-memory T cells in regional lymphoid tissue 
associated with a decrease in T cell infiltration within the allograft and 
a subsequent prolongation in allograft survival. Furthermore, delayed 
administration of FTY720 in a cardiac model of chronic allograft rejection 
attenuated the progression of vasculopathy and tissue fibrosis 
consistent with the hypothesis that FTY720 interrupts the trafficking of 
activated effector-memory T cells. These data have important implications 
for targeting the sphingosine 1-phosphate receptor 1 in solid 
organ transplantation. 
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To explore a more effective and less toxic immunosuppressive 
organ transplantation, we recently developed the novel 
1-phosphate receptor agonist KRP-203. This study 



examined the efficacy of KRP-203 combined with mycophenolic acid (MPA) , an 
active metabolite of mycophenolate mofetil, in rat heart allografts. 
METHODS: Heterotopic heart transplantation was performed in a rat 
combination of DA (MHC haplotype: RTl(a)) to Lewis (RTl) . The recipients 
were divided into 12 groups (n = 5-7): Syngeneic (Lewis to Lewis), 
Vehicle, KRP-203 (0.3 and 1 mg/kg) , MPA (10 and 20 mg/kg) , 10 mg/kg MPA 
with KRP-203 (0.03, 0.3, 1, and 3 mg/kg), and 20 mg/kg MPA with KRP-203 
(0.3 and 1 mg/kg). MPA, KRP-203, and vehicle were given orally. RESULTS: 
The mean days of survival were 5.8 (vehicle), 7 and 7.9 (0.3 and 1 mg/kg 
KRP-203, respectively), 12.7 and >54.4 (10 and 20 mg/kg MPA), >39.6 and 
>30.5 (10 mg/kg MPA with 1 and 3 mg/kg KRP-203), >100 and >87.8 (20 mg/kg 
MPA with 0.3 and 1 mg/kg KRP-203). Histologic and immunohistochemical 
analysis revealed that diffuse mononuclear cell infiltration (macrophages 
and T cells) , hemorrhage, myocardial necrosis and fibrosis, and 
expression of endothelin-1, transforming growth f actor-betal, monocyte 
chemoattractant protein-1, interleukin-8 , and E-selectin were markedly 
diminished in the allografts treated with MPA combined with KRP-203. 
Pharmacokinetic experiments indicated no interaction between MPA and 
KRP-203, and both combination regimens were well tolerated. CONCLUSIONS: 
Combination therapy of MPA with KRP-203 has a therapeutic potential as a 
novel immunosuppressant strategy in clinical transplantation. 
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ACCESSION NUMBER: 97364259 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 9220537 

TITLE: Evidence for inflammatory and secretagogue lipids in cyst 

fluids from patients with autosomal dominant polycystic 
kidney disease. 

AUTHOR: Grantham J J; Schreiner G F; Rome L; Grenz L; Joly A 

CORPORATE SOURCE: Department of Medicine, Kansas University Medical Center, 

Kansas City 66160, USA. 
CONTRACT NUMBER: DK 13476 (NIDDK) 

DK 45614 (NIDDK) 

SOURCE: Proceedings of the Association of American Physicians, 

(1997 Jul) Vol. 109, No. 4, pp. 397-408. 
Journal code: 9514310. ISSN: 1081-650X. 

PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199709 

ENTRY DATE: Entered STN: 16 Sep 1997 

Last Updated on STN: 16 Sep 1997 
Entered Medline: 4 Sep 1997 

AB Advanced autosomal dominant polycystic kidney disease (ADPKD) is 

characterized morphologically by massive cyst enlargement, moderate 
interstitial infiltration with mononuclear cells, and extensive 
fibrosis. In patients affected by a common genotype (PKDl), it 
has been suggested that the progressive decline in renal function that 
transpires over a highly variable time course may be due to endogenous or 
exogenous epigenetic factors. We have postulated that a neutral lipid, 
discovered in human cyst fluid and stimulating the rates of 
transepithelial fluid secretion and cellular proliferation of renal 
epithelial cells in vitro may have a potential role in cyst growth and the 
progressive decline of kidney function. In this study, we used thin-layer 
chromatography (TLC) and high-performance TLC (HPTLC) to determine whether 
lipid extracts of human cyst fluid stimulated monocyte chemotaxis in 
vitro. Monocyte chemotactic activity, determined by the transmembrane 
migration of murine RAW 264.7 cells, was stimulated (delta 26.0 +/- 1.5 
optical density units) by a lipid fraction less polar than 
sphingosine but more polar by TLC and HPTLC than 

1-monooleoylglycerol . A high level of secretagogue activity was detected 
in this fraction (delta 0.336 +/- 0.022 microliter/cm2 1 hr) and to a 
lesser extent (delta 0.253 +/- 0.022 microliter/cm2/hr ) in a neighboring 
fraction that encompassed the 1-monooleoylglycerol standard. Cyst fluid 
with undetectable secretagogue activity had a monocyte 

chemotactic-activity level only 18% as great as fluids with high levels of 
secretagogue activity. The secretagogue and chemotactic activities in 
TLC-HPTLC fractions were resistant to treatment with KOH, but both were 



diminished by HCl, borohydride, or periodate. Rat proximal tubule 
cultures incubated with oleate complexed with albumin elaborated 
secretagogue and chemotactic activities in the conditioned medium^ with 
TLC-HPTLC mobility characteristics similar to the biologically active cyst 
fluid lipids. On the basis of these studies, we conclude that human cyst 
fluids harbor potent secretagogue and chemotactic lipids that may have a 
role in determining the functional course of ADPKD. On the basis of 
preliminary chemical characterizations, we suggest that the secretatogue 
and monocyte chemotactic activities of cyst fluid may reflect the action 
of lipid molecules of similar structure, the source of which may be renal 
epithelial cells. 
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AB 



97338733 MEDLINE 
PubMed ID: 9195293 

Amiodarone induces two different types of disorders in 
mouse alveolar macrophages. 
Futamura Y 

Department of Pharmacology, Toho University School of 
Medicine, Tokyo, Japan. 

Japanese journal of pharmacology, {1997 May) Vol. 74, No. 
1, pp. 21-8. 

Journal code: 2983305R. ISSN: 0021-5198. 
Japan 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199708 

Entered STN: 13 Aug 1997 
Last Updated on STN: 13 Aug 1997 
Entered Medline: 5 Aug 1997 
It has been reported that amiodarone induces disorders of alveolar 
macrophages and pulmonary fibrosis, but the mechanism is not 
well-understood. This study was performed to elucidate the toxic 
mechanism from the standpoint of cellular function. Using alveolar 
macrophages obtained from a male Sic: ICR mouse, several injuries caused by 
amiodarone were compared to those caused by amantadine and mianserin as 
cat ionic amphiphilic drugs (CADs) . As parameters for the drug effects, 
H{+)-ATPase and acid sphingomylinase activities, cellular pH, cytokine and 
prostaglandin releases, phagocytosis and neutral red uptake were measured. 
Amiodarone decreased H(+)-ATPase activity initially and subsequently 
increased cellular pH and decreased acid sphingomyelinase activity. These 
changes, which were also observed with amantadine and mianserin, were 
considered to be CAD-related. Amiodarone increased cytokine and 
prostaglandin releases and suppressed neutral red uptake and phagocytosis. 
These changes, being not induced by amantadine and mianserin, were 
considered to be specific for amiodarone. The above data suggest that 
amiodarone has two types of toxic effects on alveolar macrophages. 
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97391416 MEDLINE 
PubMed ID: 9248222 

Silica-induced oxygen radical generation in alveolar 
macrophage . 

Lim Y; Kim S H; Cho Y J; Kim K A; Oh M W; Lee K H 
Department of Industrial Medicine, St. Mary's Hospital, 
Catholic University Medical College, Seoul, Korea. 
Industrial health, (1997 Jul) Vol. 35, No. 3, pp. 380-7. 
Journal code: 2985065R. ISSN: 0019-8366. 
Japan 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199709 

Entered STN: 8 Oct 1997 
Last Updated on STN: 8 Oct 1997 
Entered Medline: 23 Sep 1997 
AB Silica is a well-known occupational fibrogenic agent and its primary 

target cell is alveolar macrophage. Particle-stimulated macrophages are 



AUTHOR: 

CORPORATE SOURCE: 

SOURCE : 
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DOCUMENT TYPE: 
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FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



believed to release various mediator which can regulate the inflammation 
as well as pulmonary fibrosis. Even though oxygen radicals play 
the major role among these mediators, the mechanisms concerning the 
stimulation of alveolar macrophages are not clear yet. The present study 
was carried out to investigate the signal transduction pathway on oxygen 
radical generation in silica-stimulated alveolar macrophages. Silica 
induced oxygen radical generation in a dose-response pattern. 
Extracellular calciiam depletion, calcium channel blockers, and calcium 
release blocker decreased the effect of silica on oxygen radical 
generation. Silica increased intracellular calcium through the influx of 
calcium through the calcium channel and the calcium release from the 
intracellular calcium store. To know the role of protein kinase C (PKC) , 
phospholipase C (PLC), and protein tyrosine kinase (PTK) in silica-induced 
oxygen radical generation, we pretreated alveolar macrophages with 
inhibitors of these enzymes. Inhibitors of PKC (sphingosine and 
staurosporine) , PLC (neomycin and U-73122), and PTK (genistein and 
erbstatin) suppressed the silica-induced oxygen radical generation. 
Silica increased the PLC activity at the concentration of 5 mg/ml . The 
inhibitors of PTK and PLC suppressed the action of silica on the PLC 
activity. From these results, we suggest that silica induces oxygen 
radical generation through PTK, PLC, and PKC in alveolar macrophages. 
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DOCUMENT NUMBER: PubMed ID: 7126619 

TITLE: The occurrence of psychosine and other glycolipids in 

spleen and liver from the three major types of Gaucher 's 
disease . 

AUTHOR: Nilsson 0; Mansson J E; Hakansson G; Svennerholm L 

SOURCE: Biochimica et biophysica acta, (1982 Sep 14) Vol. 712, No. 

3, pp. 453-63. 

Journal code: 0217513. ISSN: 0006-3002. 
PUB. COUNTRY: Netherlands 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 198212 

ENTRY DATE: Entered STN: 17 Mar 1990 

Last Updated on STN: 3 Mar 2000 
Entered Medline: 18 Dec 1982 

AB Glycolipid changes in spleen autopsy specimens were determined in four 
cases of Gaucher *s disease type I, three cases of type II, and twelve 
cases of type III. These changes were also determined in liver autopsy 
specimens from three cases of type II and in nine cases of type III. The 
concentration of glucosylceramide in spleen was of the same magnitude in 
all three types, 36.3 +/- 11.7 mmol/kg in type I, 32.7 +/- 8.5 mmol/kg in 
type II, and 32.6 +/- 6.9 mmol/kg in type III. In liver there were large 
differences in the glucosylceramide concentration between splenectomized 
and non-splenectomized cases. Thus, in the non-splenectomized type III 
cases it was 9.9 +/- 3.0 mmol/kg, while in the splenectomized type III 
cases it was 24.1 +/- 6.1 mmol/kg. The accelerated deposition of 
glucosylceramide in liver after splenectomy was also demonstrated by 
analyses of liver biopsy specimens. A 2-6-fold increase of gangliosides 
was found in liver and spleen from the three types, with no significant 
differences between the types. The increase of gangliosides was limited 
almost exclusively to GM3. Glucosylsphingosine, never detected in normal 
tissue, was demonstrated in all samples from Gaucher * s livers and spleens. 
The concentration in spleen was in type II, 0.16 +/- 0.05 mmol/kg, in type 
III, 0.19 +/- 0.05 mmol/kg, while in type I it was significantly lower, 
0.07 +/- 0.03 mmol/kg. In liver, the highest concentrations occurred in 
the splenectomized type III subjects, 0.16 +/- 0.08 mmol/kg, while in the 
non-splenectomized type III cases it was 0.06 +/- 0.02 mmol/kg and in type 
II 0.09 +/- 0.02 mmol/kg. The demonstration bf high concentrations of the 
cytotoxic compound glycosylsphingosine may be a contributing factor behind 
the tissue necrosis and fibrosis commonly seen in spleens and 
livers from Gaucher 's patients. 
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The effect of indomethacin, prednisolone and cis-4-hydroxyproline on 
pulmonary fibrosis produced by butylated hydroxytoluene and oxygen. 

KehrerJP , WitschiH . 

The purpose of this study was to examine whether development of pulmonary fibrosis in 
mice could be influenced by indomethacin, prednisolone or a proline analog. Pulmonary 
fibrosis was produced in mice treated with butylated hydroxytoluene (BHT) 400 mg/kg and 
immediately exposed to 80% oxygen for 3 days. This treatment regimen resulted in 47% 
mortality. Surviving mice exhibited significant accumulations of pulmonary collagen as 
evidenced by increases in total lung hydroxyproline levels. The administration of 
indomethacin (4 mg/kg/day) on days 1-6 after BHT decreased mortality to 14% and 
diminished the accumulation of collagen in lung tissue. Indomethacin also enhanced 
survival when administered on days 1-3 after BHT/02 but had no effect on lung collagen 
levels. Treatment with indomethacin on days 4-6 after BHT had no beneficial effect. The 
administration of prednisolone (60 mg/kg/day) on days 1-3, 1-6, or 4-6 after BHT 
decreased mortality but had no effect on accumulation of limg collagen. Cis-4- 
hydroxyproline (400 mg/kg/day) also had no effect on pulmonary fibrosis but did enhance 
survival when given on days 1-3 after BHT. Administering prednisolone (60 mg/kg/day) 
on days 1-6 after BHT to mice left in room air produced significantly more pulmonary 
fibrosis than in BHT-treated mice given saline. These data support the use of the BHT/02 
model of pulmonary fibrosis for screening potential antifibrotic agents. The possibility that 
corticosteroid treatment may enhance pulmonary fibrosis in a damaged lung is also 
demonstrated. 
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Respiratory Disorders 

Interstitial Lung Diseases (Pulmonary Fibrosis) 

What are interstitial lung diseases? 

Interstitial lung disease, or ILD, is a common term that includes more than 180 chronic lung 
disorders, which may be; 

• chronic 

• nonmalignant (non-cancerous) 

• noninfectious 

Interstitial lung diseases are named after the tissue between the air sacs of the lungs called the interstitium - 
the tissue affected by fibrosis (scarring). 

Interstitial lung diseases may also be called interstitial pulmonary fibrosis or pulmonary fibrosis. 

The symptoms and course of these diseases may vary from person to person, but the common link between the 
many forms of ILD is that they all begin with an inflammation. 

• bronchiolitis 

- inflammation that involves the bronchioles (small airways) 

• alveolitis 

- inflammation that involves the alveoli (air sacs) 

• vasculitis 

- inflammation that involves the small blood vessels (capillaries) 

More than 80 percent of interstitial lung diseases are diagnosed as pneumoconiosis, a drug-induced disease, or 
hypersensitivity pneumonitis. The other types are: 

• sarcoidosis 

• idiopathic pulmonary fibrosis 

• bronchiolitis obliterans 

• histiocytosis X 

• chronic eosinophilic pneumonia 

• collagen vascular disease 

• granulomatous vasculitis 

• Goodpasture's syndrome 

• pulmonary alveolar proteinosis 

How does interstitial lung disease occur? 

In interstitial lung disease, the lung is affected in three ways: 

1. Lung tissue is damaged in some known or unknown way. 

2. The walls of the air sacs In the lungs become inflamed. 

3. Scarring (fibrosis) begins in the interstitium. 
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Fibrosis results in permanent loss of that tissue's ability to breathe and carry oxygen. Air sacs, as well as the 
lung tissue between and surrounding the air sacs, and the lung capillaries, are destroyed by the formation of 
scar tissue. 

The diseases may run a gradual course or a rapid course. People with ILD may notice variation in symptoms - 
from very mild, to moderate, to very severe. The condition may remain the same for long periods of time or it 
may change quickly. The course of ILDs Is unpredictable. If they progress, the lung tissue thickens and becomes 
stiff. The work of breathing then becomes more difficult and demanding. Some of the diseases improve with 
medication if treated when inflammation occurs. Some people may need oxygen therapy as part of their 
treatment. 

What are the symptoms of interstitial lung diseases? 

The following are the most common symptoms for Interstitial lung diseases. However, each Individual 
may experience symptoms differently. Symptoms may include: 

• shortness of breath, especially with exertion 

• fatigue and weakness 

• loss of appetite 

• loss of weight 

• dry cough that does not produce phlegm 

• discomfort in chest 

• labored breathing 

• hemorrhage in lungs 

The symptoms of interstitial lung diseases may resemble other lung conditions or medical problems. Consult 
your physician for a diagnosis. 

What causes interstitial lung diseases? 

The cause of Interstitial lung disease Is not known, however, a major contributing factor is thought to 
be inhaling environmental pollutants. Other contributing factors include: 

• sarcoidosis 

• certain drugs or medications 

• radiation 

• connective tissue or collagen diseases 

• family history 

H w are interstitial lungs diseases diagnosed? 

In addition to a complete medical history and physical examination, the physician may also request 
the following tests: 

• pulmonary function tests 

- diagnostic tests that help to measure the lungs' ability to exchange oxygen and carbon dioxide 
appropriately. The tests are usually performed with special machines that the person must breathe Into. 

o spirometry 

- a spirometer is a device used by your physician that assesses lung function. Spirometry, the evaluation 
of lung function with a spirometer. Is one of the simplest, most common pulmonary function tests and 
may be necessary for any/all of the following reasons: 

■ to determine how well the lungs receive, hold, and utilize air 

■ to monitor a lung disease 

■ to monitor the effectiveness of treatment 

m to determine the severity of a lung disease 
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■ to determine whether the lung disease Is restrictive (decreased airflow) or obstructive (disruption of 
airflow) 

o peak f I w m nitoring (PFM) 

- a device used to measure the fastest speed In which a person can blow air out of the lungs. During an 
asthma or other respiratory flare up, the large airways in the lungs slowly begin to narrow. This will slow 
the speed of air leaving the lungs and can be measured by a PFM. This measurement is very important 
in evaluating how well or how poorly the disease Is being controlled. 

• chest x-rays 

- a diagnostic test which uses invisible electromagnetic energy beams to produce images of internal tissues, 
bones, and organs onto film. 

• biood tests 

- to analyze the amount of carbon dioxide oxygen In the blood. 

• computed tomography scan (Also called a CT or CAT scan.) 

- a diagnostic imaging procedure that uses a combination of x-rays and computer technology to produce 
cross-sectional images (often called slices), both horizontally and vertically, of the body. A CT scan shows 
detailed Images of any part of the body, including the bones, muscles, fat, and organs. CT scans are more 
detailed than general x-rays. 

• bronchoscopy 

- the examination of the bronchi (the main airways of the lungs) using a flexible tube (bronchoscope). 
Bronchoscopy helps to evaluate and diagnose lung problems, assess blockages, obtain samples of tissue 
and/or fluid, and/or to help remove a foreign body. 

• bronchoalveolar lavage 

- to remove cells from lower respiratory tract to help identify inflammation and exclude certain causes. 

• lung biopsy 

- to remove tissue from the lung for examination in the pathology laboratory. 

Treatment for interstitial lung diseases: 

Specific treatment will be determined by your physician based on: 

• your age, overall health, and medical history 

• extent of the disease 

• your tolerance for specific medications, procedures, or therapies 

• expectations for the course of the disease 

• your opinion or preference 

Treatments may Include: 

• oral medications, Including corticosteroids 

• Influenza vaccine 

• pneumococcal pneumonia vaccine 

• oxygen supplementation from portable containers 

• lung transplantation 
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Pulmonary Fibrosis 

Definition: Chronic inflammation and progressive fibrosis of the pulmonary alveolar 
walls, with steadily progressive dyspnea, resulting finally in death from oxygen lack or 
right heart failure. 
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Sphingosine- 1 -phosphate (SPP), the product of sphingosine kinase, is an important 
signaling molecule with intra- and extracellular fimctions. The cDNA for the mouse 
sphingosine kinase has recently been reported. In this paper we describe the cloning, 
expression and characterization of the human sphingosine kinase (huSPHKl). Sequence 
analysis comparison revealed that this kinase is evolutionarily very conserved, having a 
high degree of homology with the murine enzyme, and presenting several conserved 
regions with bacteria, yeast, plant, and mammalian proteins. Expressed huSPHKl cDNA 
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huSPHKl shows typical Michaelis-Menten kinetics (V(max)=56microM and K(m) 
=5microM). The kinase is inhibited by D,L-threo-dihydrosphingosine (K(i)=3microM), and 
by N, N-dimethyl-sphingosine (K(i)=5microM). Nortiiem blots indicate highest expression 
in adult lung and spleen, followed by peripheral blood leukocyte, thymus and kidney, 
respectively. It is also expressed in brain and heart. In addition, database searches with the 
stSG2854 sequence indicate that huSPHKl is also expressed in endothelial cells, retinal 
pigment epithelium, and senescent fibroblasts. 
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m Abstract 

Rare diffuse Infiltrative lung diseases are a challenge for clinicians, radiologists, and 
pathologists for at least three reasons: (a) their low incidence and prevalence 
hamper the acquisition of expertise and frequently the diagnosis is delayed; (b) 
therapeutic actions are mainly empirical and based on steroid use, and (c) 
pathogenetic events are difficult to explain and only recently new therapeutic 
measures taking advantage of innovative genetic and/or immunopathogenetic 
studies have been suggested. In this review rare diffuse lung disorders are briefly 
discussed (pulmonary alveolar proteinosis, inherited lipidoses, acute eosinophilic 
pneumonia, amyloidosis, pulmonary ossification, pulmonary alveolar microlithiasis). 
The list is obviously not exhaustive and arbitrarily chosen. The intent is, however, to 
emphasize that in this difficult field multidisciplinary expertise and the knowledge of 
the most recent pathogenetic mechanisms have the main role in diagnosis and 
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Abstract 

Background: To elucidate further the pathogenesis of sporadic, idiopathic pulmonary arterial 
hypertension (I PAH) and identify potential therapeutic avenues, differential gene expression in 
IPAH was examined by suppression subtractlve hybridisation (SSH). 

Methods: Peripheral lung samples were obtained immediately after removal from patients 
undergoing lung transplant for IPAH without familial disease, and control tissues consisted of 
similarly sampled pieces of donor lungs not utilised during transplantation. Pools of lung mRNA 
from IPAH cases containing plexiform lesions and normal donor lungs were used to generate the 
tester and driver cDNA libraries, respectively. A subtracted IPAH cDNA library was made by SSH. 
Clones Isolated from this subtracted library were examined for up regulated expression in IPAH 
using dot blot arrays of positive colony PGR products using both pooled cDNA libraries as probes. 
Clones verified as being upreguiated were sequenced. For two genes the Increase In expression 
was verified by northern blotting and data analysed using Student's unpaired two-tailed t-test 

Results: We present preliminary findings concerning candidate genes upreguiated in IPAH. 
Twenty-seven upreguiated genes were Identified out of 192 clones examined. Upregulation In 
individual cases of IPAH was shown by northern blot for tissue inhibitor of metalloproteinase-3 and 
decorin (P < 0.01) compared with the housekeeping gene glyceraIdehydes-3-phosphate 
dehydrogenase. 

Conclusion: Four of the up regulated genes, magic roundabout, hevin, thrombomodulin and 
sucrose non-fermenting protein-related kinase- 1 are expressed specifically by endothelial cells and 
one, muscleblind- 1 , by muscle cells, suggesting that they may be associated with plexiform lesions 
and hypertrophic arterial wall remodelling, respectively. 
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Background 

In pulmonary hypertension (PAH), the mean resting pul- 
monary arterial pressure is greater than 25 mm Hg in con- 
trast to the normal adult pulmonary circulation which has 
little resting vascular tone. The disease is also character- 
ised by an absence of a significant pulmonary vasodilator 
response [1]. Many precapillary pulmonary arteries are 
affected by plexiform lesions, medial hypertrophy, inti- 
mal fibrosis and miaothrombosis. PAH is a rare, often 
fatal condition, which progresses rapidly often leading to 
right-sided heart failure if untreated. It has a prevalence of 
less than two in a million and is more common in 
females. Most cases are idiopathic (I PAH), but about 6% 
are hereditary, with the major familial PAH (FPAH) locus 
located at 2q31. This is an autosomal dominant disease 
with incomplete penetrance. About 50% of these PAH 
families have been shown to have mutations in the bone 
morphogenetic protein receptor-II gene (BMPR2), but 
only 10% of cases of the sporadic or idiopathic form of 
PAH are associated with germline mutations in BMPR2 
(2]. Additionally, mutations in activin-like kinase type-1 
(ALK-1), another transforming growth factor-beta (TGF- 
P) receptor family member, have also been found in some 
patients with hereditary haemorrhagic telangiectasia and 
PAH [3]. A microarray study of differential gene expres- 
sion in PAH has shown that there are distinct distinguish- 
ing patterns between IPAH and FPAH [4]. 

The hypothesis for this study was that the identification of 
differential gene expression in IPAH patients who were 
not known to have mutations in BMPR2 may help to elu- 
cidate its pathogenesis and provide candidate target genes 
for therapeutic intervendon. More specifically, we used 
tissue from cases of IPAH containing plexiform lesions [5] 
for this study to identify genes involved in the phenotyp- 
ically abnormal endothelial cell proliferation found in 
this disease. To achieve this we used suppression subtrac- 
tion hybridisation, a method by which rare differentially 
expressed transcripts can be enriched a thousand-fold [6] 
to generate a cDNA library enriched in genes upregulated 
in tissue taken from the peripheral lung of IPAH patients. 

Methods 

Patients and tissues 

Peripheral lung samples were obtained immediately after 
removal from patients undergoing lung transplant for 
IPAH at Harefield Hospital, Middlesex, U.K. and control 
tissues consisted of similarly sampled pieces of donor 
lungs not utilised during transplantation, as previously 
described [7] with the approval of the ethics committee of 
Hillingdon Area Health Authority. The control lung 
donors had no systemic disease and were free of known 
infections before surgery and liver and renal diseases were 
specifically excluded by biochemical analyses. The mean 
age of the IPAH patients (n = 4; 2 M, 2 F) was 43 years 



(range between 28 and 52 years) and that of the control 
donors (n = 4; 2 M, 2 F) was 40 years (range between 18 
and 57 years). No evidence of BMPR2 mutations were 
found in the IPAH patients used in this study [Sj. Tissues 
were snap frozen in liquid nitrogen and stored at -70**C, 
for subsequent RNA extraction. Frozen sections from adja- 
cent tissue blocks fixed in 4% paraformaldehyde were 
stained with haematoxylin and eosin or immunostained. 

Isolation of RNA from tissues, cells and cDNA synthesis 

For SSH total RNA was isolated, from approximately 1.0 g 
frozen tissues using the RNeasy method (Qiagen Ltd., 
Crawley, UK). The concentration and purity of eluted 
RNA was determined spectrophotometrically (O.D. 260/ 
280 ratio between 1.8-2.0) and the quality of the RNA 
verified by denaturing agarose gel electrophoresis (28 S/ 
18 S ratio between 1,5-2.5). Equal amounts of total RNA 
from 4 cases of PPH and 4 control lung tissues (80 \ig 
each) were pooled. From the pooled total RNA, poly(A)+ 
RNA was isolated using the PolyATtraa mRNA purifica- 
tion procedure (Promega). Double stranded cDNA was 
synthesised from poly(A)+ RNA, using the PCR-selert 
cDNA subtraction kit as described in the manufacturer's 
instructions (Clontech). For the analysis of TIMP-3 
expression in cultured human cell isolates and cell lines, 
total RNA was extracted using guanidine thiocyanate and 
treated with DNase-I to remove any contaminating 
genomic DNA (SV total RNA isolation system, Promega 
Southampton, U.K.). Total RNA was reverse transcribed 
with an oligo-dT primer using an AMV RNase H- reverse 
transcriptase (ThermoScript, Life Technologies, Paisley, 
U.K.). The human TIMP-3 primers were designed to 
amplify the 633 base pair ORF. The primers were; sense 5*- 
ATGACCCCTrGGCTCGGGCTCAT-3' (exon 1) and anti- 
sense 5'-GGGGTCTGTGGCATrGATGATGCTr-3' located 
on exons 1 and 5 respectively. The human glyceraldehyde- 
3-phosphate dehydrogenase (G3PDH) primers were; 
sense 5'-CATCACCATCITCCAGGAGC-3' (exon 4) and 
antisense 5 -ATGCCAGTGAGCrrCCCGT-3' (exon 8) 
which gave a 474 base pair product. As a negative control 
reverse transcriptase was omitted from the RT reaction. 
PGR was carried out on a thermocycler (PE Applied Bio- 
systems 2400) using Taq Gold polymerase (PE Applied 
Biosystems, Warrington, U.K.) and cDNA from 175 ng of 
total RNA. Amplification was for 32 cycles for TIMP-3 and 
27 cycles for G3PDH, PGR products were examined by 
agarose gel electrophoresis and stained with ethidium 
bromide. 

Generation of a IPAH subtracted library by SSH 

SSH was performed using the PGR-Select Subtraaion pro- 
tocol (Glontech) according to the manufacturer's recom- 
mendations. Briefly, double stranded cDNA from the 
primary pulmonary hypertensive pool was used as the 
tester and cDNA from the donor pool used as the driver 
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using a ratio of 1:30. Differentially expressed genes were 
amplified from the subtracted cDNA using suppression 
PGR. A GeneAmp 2400 (PE Biosystems) was used for ther- 
mal cycling. The conditions used were 94 *G for 10 sec, 
68 ''G for 30 sec and Vl^'C for 90 sec, for the initial 30 
cycle PGR and a further 12 cycles for the nested PGR. The 
level of expression of the housekeeping gene glyceralde- 
hydeS'3-phosphate dehydrogenase (G3PDH) in the sub- 
tracted library was used to determine the efficiency of 
subtraction using an RT-PGR assay. The expression of 
G3PDH in the subtracted library was only deteaed after 
33 cycles of PGR, whereas in the unsubtracted library it 
was detected after 18 cycles indicating that the library was 
subtraaed efficiendy. The IPAH subtracted library was 
size fractionated on SizeSep 400 spun columns (Amer- 
sham Pharmacia Biotech) to select for longer, more 
informative, cDNAs greater than 400 basepairs. 

Cloning and colony PCR 

The IPAH subtracted cDNA library was ligated into the 
pGR-ll-TOPO vector (Invitrogen), a TA cloning system, 
and transformed into One Shot TOPIO competent cells 
(Invitrogen). The subtraaed library was plated on to LB 
medium agar plates supplemented with 50 ^g/mL ampi- 
cillin and treated with 40 mg/mL 5-bromo-4-chloro-3- 
indol-P-D-galactopyranoside (Promega) dissolved in 
dimethylformamide. Agar plates were incubated over- 
night at 37"G. Positive colonies containing inserts were 
inoculated in 100 LB medium containing ampicillin. 
Plasmids containing cloned sequences from the sub- 
tracted library were identified using a colony PGR proto- 
col based on the PGR-Select Differential Saeening 
protocol (Glontech). Briefly, doned inserts were ampli- 
fied by PGR and the products analysed by agarose gel elec- 
trophoresis. 

Verifieation of differential IPAH gene expression using dot 
blot arrays (reverse Northern blot) of positive colony PCR 
products 

Each positive colony PGR product was denatured in an 
equal volume of 600 mM NaOH and 0.5% bromophenol 
blue and 2 |iL dot blotted on to a Hybond-N nylon mem- 
brane (Amersham Pharmacia Biotech). P-actin and 
G3PDH control cDNAs were also appUed. Membranes 
were prepared in duplicate, neutralised in 500 mM Tris 
pH 7.4 for 5 min, washed with water and UV cross linked. 
Dot blot membranes were pre-hybridised in express 
hybridisation solution (Glontech) supplemented with 1% 
blocking solution (100 )ig/mL denatured sheared salmon 
sperm DNA in 0.2 x SSG) for 1 hour at 72 ^'G. The mem- 
branes were hybridised with random primed ^^P-dCTP 
labelled probes from either the subtracted or unsubtraaed 
library as described in the PGR-selea differential saeen- 
ing protocol (Glontech) and hybridised overnight at 
72 'C. Membranes were washed 4 times with 2 x SSG, 



0.5% SDS at 68'G for 20 min followed by 2 stringency 
washes with 0.2 x SSG, 0.5% SDS at 68 "G for 20 min. 
Membranes were exposed to X-ray film with intensifying 
saeens from 12 hours to 2 days at -70**G. 

Sequencing positive clones 

Plasmid DNA was extracted from clones which were dif- 
ferentially expressed on the gene expression dot blot 
arrays, using the Wizard SV minipreps DNA purification 
system (Promega). Plasmids were sequenced using the 
Sp6 and T7 promoter primers (5'-ATnAGGTGAGAO 
TATA-3' and 5*.TAATAGGAGTCAGTATAGGG-3* respec- 
tively) with the big dye terminator cycle sequencing ready 
reaction kit containing AmpliTaq DNA polymerase, FS on 
an ABI 373XL Stretch Sequencer (PE Applied Biosystems). 
Sequences were compared with the GenBank database 
using a BLASTN search. 

RNA blot analysis 

Total RNA was separated by denaturing formaldehyde gel 
electrophoresis, transferred to Hybond-N nylon mem- 
brane and hybridised v^th 32p-labelled probes of either an 
EcoBl insert of DNA from the SSH clones or a 0.8 kb 
Eco^/Hind III insert of G3PDH. Membranes were pre- 
hybridised for 1 hour and hybridised overnight in a buffer 
containing 5 x SSG, 5 x Denhardt's solution, 0.5% SDS at 
60 ''G. Post-hybridisation washes consisted of 2 x SSG for 
10 min at room temperature, followed by 2 stringency 
washes with 0.2 x SSG and 1% SDS for 20 min at 65 ^'G. 
Membranes were then exposed to film for 1-7 days at - 
70 'G with intensifying screens and the resultant autoradi- 
ograms were quantified using Scion Image software 
(Scion Gorporation, Maryland, U.S.A.). 

Immunocytochentistry 

For immunocytochemistry, endogenous peroxidase was 
blocked with a solution of 0.03% (v/v) hydrogen peroxide 
in methanol for 20 min followed by washing (3x5 min) 
in phosphate-buffered saUne (PBS). After incubation with 
normal goat serum diluted 1:30 for 30 min to block non- 
specific binding associated with the secondary antibody, 
sections were incubated overnight at 4**G with a rabbit 
antiserum raised to a synthetic carboxy-terminal peptide 
of human TIMP-3 diluted 1:500 (Ghemicon International 
Inc. Galifomia, USA). Immunoreaction sites were visual- 
ised using an anti-rabbit biotinylated secondary antibody 
and the avidin-biotin-peroxidase complex procedure 
(Vector Labs, Peterborough, UK). Peroxidase activity was 
revealed with a solution of diaminobenzidine as chro- 
mogen with 0.2% (v/v) hydrogen peroxide in PBS to pro- 
duce a brown reaction product and sections were 
counterstained with Harris' haematoxylin. Gontrols con- 
sisted of replacement of primary antibodies with non- 
immune rabbit serum. The sections were observed and 
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Table I: Summary of upregulated genes in IPAH showing gene abbreviation, accession number, location of SSH cDNA clone sequence 
on gene transcript, encoded protein name and chromosomal localisation. 

Gene Accession Clone Protein Chromosome 



cxiraceiiuioT rroceins 










AMOTL 5 


MM nioni 




/\ngioinoun iiKe~A 


3q2l-q22 




MM nn4A84 




Hevin 


4q22.l 


DCN 


MM notooA 




l^CtUilii ISwIOl 1 1 1 


I2q2l 


TIMP3 


MM noolo 


3'UTR 


1 155UC inniiiKor vi ificuuiupiuusiiiaac^j 


22ql2.3 


Fg23l9l 


AAO89lfl0 


3'UTR 


VLLH2748 


4q27 


Membrane Proteins 










R0B04 


NM 0I905S 


Coding & 3 UTR 


MagiC roundabout 


1 Iq24.2 


THBD 


NM 000361 


3*UTR 


Thrombomodulin 


20pl2-cen 


CD9 


NM 001769 


Coding & 3 UTR 


Cluster of difrerenoation*9 


I2pl3.3 


TM4SFI 


NM 014220 


Coding & 3 UTR 


L6 antigen 


3q2 1 -q25 


GPRI07 


AF37672S 


3'UTR 


G protein-coupled receptor 107 


9q34.l 1 


Nuclear 










EGLNI 


NM 022051 and AF3347II 


3'UTR 


Hypoxia-inducible factor prolyl hydroxylase 2 


Iq42.l 


TACCI 


NM 006283 


3*UTR 


Transforming acidic coiled coil- 1 


8pll 


MBNLI 


NM 021038 


3'UTR 


Muscteblind-I 


3q25 


CCNI 


NM 006835 


Coding 


Cyclin 1 


4q2l.l 


CCNLI 


AFI80920 


Coding 


Cyclin LI 


3q25.3l 


NPIP 


NM 006985 


Coding 


Nuclear pore complex interacting protein 


I6pl3-pll 


Cytoplasmic 










YWHAZ 


NM 003406 


yUTR 


Tyrosine 3-monooxygenase/tryptophan 5- 
monooxygenase activation protein, zeta 
polypeptide 


8q23.l 


DAB2 


NM 001343 


3'UTR 


Disabled homolog 2 


5pl3 


COPA 


NM 004371 


Coding* 3'UTR 


a-coatomer protein 


Iq23-q25 


VPS35 


AFI9I298 


Coding 


Vesicle protein sorting 35 


I6ql2 


CI4orfl53 


NM 032374 


Coding 


Chromosome 14 open reading frame 153 


I4q3132-q: 


Enzymes 










FM02 


NM QOI460and3'UTR 
AK098I4S 


3'UTR 
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2/Dimethylaniline monooxygenase 
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kinase- 1 
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3'UTR 


Pyruvate dehydrogenase kinase-4 
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Coding 


Aldehyde dehydrogenase lAI 


9q2l.l3 


MAOA 


NM 000240 


Coding & 3'UTR 


Monoamine oxidase A 


Xpll.23 



photographed under a BH-60 microscope (Olympus, 
UK). 

Protein b/ott/ng 

Protein was extraaed from snap frozen peripheral lung 
samples in a ratio of 1 g to 4 mL of lysis buffer (50 mM 
Tris base, 2 mM EDTA and 50 mM NaCl pH 7.4 with 1% 
(w/v) SDS) with added protease inhibitors (leupeptin 1 
Hg/mL, chymostatin 10 |ig/mL, bestatin 40 fig/mU pep- 
statin A 1 fig/mL, TLCK 50 fig/mL). Tissue was homoge- 
nised for 1 min using an Ultra-Turrax homogeniser (Janke 
& Kunkl, Staufen, Germany). Protein concentrations were 
determined using a microplate DC assay kit (BIO-RAD, 
Hemel Hempstead, UK), liie absorbance was read at 750 
nm against a bovine serum albumin standard curve. 
Extraaed protein, standardised as 20 ^g of total protein 



per sample, was electrophoresed through a 12% (w/v) 
SDS-polyacrylamide gel and transferred to a 0.45 p,m 
nitro-cellulose membrane (Shleicher & Shuell, Dassel, 
Germany) for 2 h at 4'*C, using a wet system (Bio-Rad, 
Hemel Hempstead, U.K.). Membranes were blocked over- 
night in 5% (w/v) non-fat dry milk, Tris-buffered saline 
with 0.1%Tween-20 (TBS-T). Membranes were incubated 
with primary rabbit antisera human TIMP-3 protein 
diluted 1:1000 in TBS-Tween for two hours at room tem- 
perature. This antisera shows no cross-reactivity with 
other TIMP family members. It recognises the glycosylated 
and unglycosylated forms of TIMP-3. Membranes were 
washed in TBS-T and then incubated for 1 hour with goat 
anti-rabbit antibody conjugated with horseradish peroxi- 
dase diluted 1:16,000. After repeated washes, the protein 
was deteaed using an enhanced chemiluminescence kit 
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Figure I 

TIMP-3 and decorin mRNA expression in donor and IPAH lung. A total RNA blot of lung tissue from individual patients and 
donors was probed with the TtMP-3 and decorin clones isolated from the SSH library. G3PDH was used as a control house- 
keeping gene (A). Ratios of gene expression normalised relative to expression of G3PDH. Bars indicate mean expression val- 
ues (B). 
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Figure 2 

Localisation of TlMP-3 in IPAH lung tissue. Immunocytochemistr/ for TIMP-3 was carried out using an polyclonal antisera 
raised against the human carboxy-termlnal peptide of TIMP-3. Plexiform lesion showing location of TIMP-3 in subendothelium. 
(A). Hypertrophied artery, showing location of TIMP-3 in in vascular smooth muscle cells and myoblasts (B). Scale bars = 100 
\m\. Protein extracted from IPAH and donor lung tissues was analysed by western blot using an antiserum to TIMP-3 (C). The 
antibody recognises both the unglycosalated form (24 kDa), and the glycosalated form of TIMP-3 (30 kDa). Expression of 
TIMP-3 in human cells (D). RNA extracted from human cell lines and explant derived cells was reverse transcribed and ampli- 
fied by PCR and run on agarose/ethidium bromide stained gels. RT-PCR for TIMP-3 (top panel) and G3PDH (bottom panel). 
The cell types examined were: Lanes; I , HL60 (promyelocytic leukaemia); 2. Daudi (Burkitt's lymphoma); 3, EB-transformed 
lymphocytes; 4, K562 (erythroleukemia) 5, pulmonary adult fibroblasts; 6, pulmonary artery smooth muscle; 7, bronchial 
smooth muscle; 8. A549 (adenocarcinoma alveolar epithelial); 9, H322 (adenocarcinoma bronchial epithelial); 10, placental 
microvascular endothelial; 1 1, umbilical vein endothelial; no cDNA native control; + control lung cDNA; M, phiXI74 
DNA/Haelll markers. 
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(ECU Amersham International Little Chalfont, U.K.) and 
films quantified using Lablmage software (Kapelan Bio- 
imaging Solutions). 

Statistical analysis 

Data were analysed using Student's unpaired two-tailed t- 
test. Statistical significance was accepted when P < 0.05. 

Results 

All lung specimens from patients with IPAH showed char- 
aaeristic vascular changes described as plexogenic pulmo- 
nary arteriopathy [9], including enlarged arteries with 
medial and/or intimal thickening, arteriolar musculariza- 
tion, intimal fibrosis, dilatation and plexiform lesions. 
Control tissues showed no evidence of vascular or any 
other pathology. RNA was extraaed and pooled fi-om the 
tissues and SSH was performed. A subtracted library 
enriched in transcripts upregulated in IPAH was cloned 
and colonies were isolated. PCR products from 192 of 
these colonies were generated and used to make dot blot 
anays for gene expression analysis. Duplicate arrays were 
probed with the unsubtraaed IPAH and donor cDNA 
libraries. Densitometric analysis of the exposed films 
identified those colonies that were upregulated. These 
cDNA clones were sequenced. All sequences match cur- 
rently known human genes. However, the sequences for 
EGLNl, PDK4, GPR107, CCNLl and VPS35 cDNAs were 
novel [GenBank: AF334711. AF334710. AF376725. 
AF180920 and AF191298 respertively]. In total, 27 sepa- 
rate genes were identified as being upregulated in IPAH 
(Table 1). Housekeeping genes commonly used for nor* 
malization in molecular biology such as P-actin, G3PDH 
and tubulin were absent indicating successfiil subtraction. 
Of the upregulated SSH clones 52% included some pro- 
tein coding sequence and 48% were in the 3'UTR. This 
shows the utility of this method for identifying differen- 
tially expressed genes with partial protein sequence infor- 
mation. With regards to chromosomal localisation, there 
were no clusters of upregulated genes and none mapped 
to the known FPAH loci at 2q31 (PPH2), 2q33 (BMPR2) 
and 12ql3 (ALK-1). Our approach to identifying upregu- 
lated genes in IPAH did not identify changes in BMP2 
receptor expression since it is reduced in IPAH [10], 

Since the upregulated genes were identified from pooled 
patient samples we verified inaeased expression of TIMP- 
3 and DCN in individual IPAH patient samples by RNA 
blot for two genes (Fig. 1), We observed an average 2.49 
fold increase in TIMP-3 expression relative to the house- 
keeping G3PDH mRNA and a 2,55 fold increase in deco- 
rin expression (both P < 0.01), Expression relative to 28 S 
ribosomal RNA was found to be similarly increased (data 
not shown). Hypertrophied arteries displaying intimal 
proliferation from IPAH lung showed TIMP-3 staining in 
vascular smooth muscle cells and/or myofibroblasts (Fig. 



2A). In plexiform lesions, TIMP-3 staining appeared to be 
located in the subendothelium (Fig. 2B). Lung sections 
incubated without the primary specific antibody were 
negative. TIMP-3 protein levels, determined by protein 
blotting, were increased, on average, 2.3 fold in IPAH rel- 
ative to normal lung tissue for both the 24 kDa unglyco- 
sylated and the 30 kDa glycosylated forms of TIMP-3 
(significantly for the 30 kDa isoform, P < 0.05; but not sig- 
nificantly for the 24 kDa isoform P < 0.08) (Fig 20). To 
identify the cell types likely to be responsible for the 
expression TIMP-3 in lung tissue, expression levels in a 
number of human cultured cell lines were examined by 
RT-PCR (Fig. 2D). Both bronchial and pulmonary artery 
smooth muscle cells and adult lung fibroblasts expressed 
the highest levels of TIMP-3 and are likely to account for 
the majority of TIMP-3 expression in the lung. Two lung 
epithelial cell lines also expressed TIMP-3, but to a lesser 
extent. Two endothelial cell types, firom placental micro- 
vessels and umbilical vein, also expressed TIMP-3. Non- 
adherent blood-derived cell lines showed little TIMP-3 
expression. Taken together the northern and protein blot- 
ting data supports the validity of the experimental design 
and suggests that the genes identified by SSH and subse- 
quent dot blot arrays are upregulated in IPAH. 

Discussion 

Idiopathic pulmonary arterial hypertension (IPAH) is a 
pulmonary vasculopathy of unknown aedology. While 
genetic studies have provided considerable progress in our 
understanding of IPAH through the identified mutations 
in the gene for BMP-RII in some patients with familial and 
sporadic IPAH, our study sought to elucidate changes in 
gene expression in lung tissues from padents with IPAH 
without known BMP-RII mutations. We used the PCR- 
based SSH method to identify upregulated genes in IPAH 
which may contribute to the disease process, lead to the 
discovery of the cause(s) of the disease and provide poten- 
tial therapeutic targets for treatment intervention. With 
the aim of identifying genes associated with the arteriop- 
athy we used lung tissue samples containing plexiform 
lesions in this study. Endothelial cells normally form a 
monolayer, but in plexiform lesions they display some 
properties of tumours, forming complex structures and 
are mostiy monoclonal in origin in IPAH, but are mostiy 
polyclonal in secondary PAH [11,12]. 

Extracellular proteins 

We found five genes for extracellular proteins upregulated 
in IPAH. Hevin (SPARCLl) was initially described as an 
acidic protein secreted by high endothelial venules inhib- 
iting endothelial cell adhesion and focal adhesions form- 
ing and in so doing modulates adhesion to the basement 
membrane [13]. Hevin binds collagen I [ 14j and the other 
functions of hevin have been recentiy reviewed [15]. The 
upr^lation of hevin expression in IPAH may be due to 
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the abnormal vascular proliferation in the plexiform 
lesions where its anti-adhesive properties may be respon- 
sible for the loss of an endothelial monolayer resulting in 
a more rounded endothelial phenotype. The location of 
the single hevin gene is on chromosome 7, not on chro- 
mosome 4 as previously reported (16]. Hevin production 
is induced in response to focal mechanical injury [17], 
and in I PAH its increased expression may be due to the 
high pulmonary pressure. It has been suggested that hevin 
has a pro-angiogenic role [18]. 

The decorin (DCN) clone corresponded to transcript var- 
iant Al that encodes the full-length protein, isoform A. 
Decorin is a pericellular matrix proteoglycan that binds to 
type I and type VI collagen fibrils [19]. Transforming 
growth faaor-P (TGF-p) is a major inducer of extracellular 
matrix synthesis and decreases the production of decorin 
[20]. Conversely, decorin binds to and inhibits active 
TGF-p producing an antifibrotic effect [21]. Increased 
expression of decorin may lead to a reduction in the TGF- 
P signalling pathway in a manner similar to the defective 
BMPR-2 signalling responsible for FPAH. Increases in 
decorin expression are associated with capillary endothe- 
lial cells in a model of angiogenesis and in inflamed arte- 
rial walls [22,23]. Decorin expressing tumours suppress 
neovascularization by inhibiting vascular endothelial 
growth faaor (VEGF) mRNA expression [24] which leads 
us to suggest that decorin may be induced during plexio- 
genesis. However, an inaease in decorin expression in 
smooth muscle may also contribute to IPAH since over 
expression of decorin in arterial smooth muscle cells pro- 
motes the contraction of type I collagen and enhance arte- 
rial calcification [25,26]. 

Tissue inhibitor of metalloproteinases-3 (TIMP-3) is one 
of fourTIMP proteins that are natural inhibitors of matrix 
metalloproteinases (MMP), a group of peptidases that reg- 
ulate the degradation, composition and turnover of base- 
ment membranes and extracellular matrix, TIMP-3 is the 
only one strongly bound to the extracellular matrix 
(ECM)[27] which may limit its activity to areas dose to 
the site of synthesis. TIMP-3 plays an important role in 
lung development since the TIMP-3 null mouse develops 
a lung phenotype of spontaneous air space enlargement, 
similar to that of pulmonary emphysema [28] and has 
decreased bronchiole branching during morphogenesis 
[29]. It is not surprising to find that TIMP-3 is upregulated 
in IPAH as extensive vascular and smooth muscle remod- 
elling is an active and on-going process in IPAH. This 
upregulation of TIMP-3 is likely to alter the proteolytic 
balance between TIMP-3 and MMPs and, in so doing, is 
likely to contribute to vascular and smooth muscle 
remodelling in IPAH. Recently, a MMP-3/nMP-l imbal- 
ance was found in the smooth muscle cells obtained from 
hypertrophic IPAH arteries [30]. 



The function of angiomotin-like-2 (AM0TL2) is currently 
unknown. However, angiomotin (AMOTLl) binds the 
angiogenesis inhibitor angiostatin and loss of its COOH- 
terminal PDZ binding domain prevented the growth of 
haemangioendothelioma by angiostatin [31], This indi- 
cates that AMOTL2 may play a similar role in regulating 
endothelial proliferation. 

The VLLH2748 protein is a 568-residue protein of 
unknown function. A bioinformatic analysis suggests that 
it has an amino-terminal secretion signal with a likely 
cleavage site, but no transmembrane domain suggesting 
that it is a soluble extracellular protein. VLLH2748 has 
homology to the interleukin-6 signal transducer isoform 1 
precursor (IL6ST) in the cytokine-binding homology 
region. This suggests that VLLH2748 may function to 
sequester an interleukin-like cytokine in the extracellular 
matrix and preventing it interacting with its receptor. 

Membrane proteins 

We found five genes for membrane proteins upregulated 
in IPAH. Magic roundabout (R0B04) is one of four 
roundabout type-1 transmembrane receptors in humans. 
Roundabout proteins 1,2 and 3 are neural guidance recep- 
tors that on binding Slit ligands mediate axonal repulsion. 
Their extracellular ligand-binding regions have five 
immunoglobulin cell-adhesion molecule domains and 
three fibronectin type III domains. R0B04 differs by hav- 
ing two immunoglobulin domains followed by two 
fibronectin domains extracellularly and being specifically 
expressed on the surface of endothelial cells [32]. R0B04 
has been shown to bind SIit-2 [33,34], but another group 
did not find any interaction between R0B04 and any of 
the three Slit ligands [35]. Given the sequence similarity 
between the Slit ligands and the Notch transmembrane 
receptors we suggest that Notch may also be a ligand for 
R0B04. The Notch signalling network regulates interac- 
tions between physically adjacent cells and functions in 
regulating endothelial cell branching [36]. The Slit-2- 
R0B04 interaction inhibits endothelial migration, partiy 
through the extracellular-signal-regulated kinase (ERK) 
signalling pathway [34]. In adult mice R0B04 is 
restricted to sites of active angiogenesis and is upregulated 
in response hypoxia [32,35]. R0B04 over expression 
results in an increase in intersomitic blood vessel deferts 
in zebrafish embryos [37]. Intriguingly, R0B04 is upreg- 
ulated in mice lacking the ALK-1 gene, which is mutated 
in some cases of FPAH, and these mice characteristically 
have aberrant fusion of endothelial tubes [33]. Overall the 
inaeased ROB04 expression in IPAH lung may be associ- 
ated with the presence of plexiform lesions. The appar- 
entiy contradictory presence of R0B04 at sites of active 
angiogenesis and its role in inhibiting endothelial migra- 
tion remains to be resolved. 
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Thrombomodulin (TMBD) is an important inhibitor of 
blood coagulation. It is a t3n?e-l membrane receptor that 
binds thrombin, resulting in the activation of protein C, 
which degrades clotting faaors Va and Villa and reduces 
the amount of thrombin generated. Proteolytic cleave of 
TMBD from endothelial cells is thought to occur during 
vascular damage and soluble circulating levels of TMBD 
are elevated in hypertensive patients [38]. TMBD is 
regarded as being endothelial-specific, but treatment of 
smooth muscle cells by prostaglandins stimulates TMBD 
expression [39]. 

Two transmembrane 4 (tetraspanin) superfamily proteins 
were identified. Proteins of this superfamily are thought 
to interact laterally with each other forming microdo- 
mains on the cell surface. Cluster of differentiation-9 
(CD9) modulates cell adhesion and lymphocyte transen- 
dothelial migration through interactions with fibronectin, 
and through its interaction with a6|}l integrin, regulates 
the formation of angiotubular structures [40]. CD9 also 
promotes muscle cell fusion and supports myotube main- 
tenance [41]. The L6 antigen (TM4SF1) is highly 
expressed in lung carcinomas being involved in invasion 
and metastasis [42]. G-protein-coupled receptor 107 
(GPCR107) is a seven transmembrane receptor of 
unknown ^naion. 

Nuclear proteins 

We found five genes that encode nuclear proteins upregu- 
lated in IPAH. The EGLNl gene encodes the hypoxia- 
inducible factor prolyl hydroxylase 2 (PHD2), one of 
three closely related prolyl hydroxylases found in 
humans. PHD2 is the key oxygen sensor involved in set- 
ting a low steady-state level of HIF-la in normoxia [43]. 
The hypoxia-inducible fartor-1 (HIF-1) is a transcription 
complex that regulates many genes involved in the 
response to hypoxia, including vasodilation, and by 
upregulating VEGF-A induces angiogenesis. It is a het- 
erodimer consisting of the short-lived HIF-la and the 
constitutively expressed HIF-1 p. PHD2 hydroxylates HIF- 
la on key proline residues [44]. Hydroxylated HIF-la 
subunits are recognised by and targeted for destruction in 
the proteasome by the von Hippel-Lindau tumour sup- 
pressor protein (VHL), an E3 ubiquitin ligase complex. 
Under hypoxia PHD2 activity is deaeased and HIF-la 
protein accumulates enabling the HIF-1 complex to acti- 
vate transcription. The reason for the increase in expres- 
sion of EGLNl in IPAH is unknown. However, there is a 
feedback loop whereby the HIF-1 complex, formed under 
conditions of hypoxia, upregulates PHD2 [43]. Interest- 
ingly, the drug hydralazine is a vasodilator used in the 
treatment of severe hypertension and one of its mecha- 
nisms of action is to inhibit the enzymatic activity of 
PHD2 [45]. The PHD2 protein has two domains, a CT 
prolyl hydroxylase domain and an NT MYND zinc finger 



domain consisting of two fingers of the Cys4, CysHisjCys 
type that is not present in the other two prolyl hydroxy- 
lases. The function of the MYND zinc finger domain of 
EGLNl is not known, but the MYND domain of the 
myloid translocation gene on chromosome 8 {MTG8) 
binds to transcriptional corepressor proteins such as 
SMRF and histone deacetylases and does not act as a 
sequence specific DNA-binding transcription factor 
[reviewed in [46]]. We speculate that not only does PHD2 
prevent transcription of hypoxia-induced genes by 
hydroxylating HIF-la, but may also recruit corepressor 
proteins and histone deacetylases to hypoxia response ele- 
ments (HRE). 

The transforming acidic coiled-coil (TACC) proteins play 
a role in the spindle function, being localised to centro- 
somes where they interaa with microtubules [47]. Fibrob- 
lasts transfected v^dth TACCl show cellular 
transformation and anchorage independent growth, [48], 
suggesting that inappropriate expression of TACCl can 
impart a proliferative advantage. 

Musdeblind (MBNL) proteins are required for the termi- 
nal differentiation of muscle and are recruited into ribo- 
nudear foci, being depleted elsewhere in the 
nucleoplasm. MBNLl is a nuclear zinc finger protein con- 
taining two pairs of zinc-fingers of the Cys3His type that 
may be involved in DNA binding. However, MBNLl has 
an important role in RNA binding being recruited to the 
expansions of CUG repeats found in myotonic dystrophy 
in which the repeats form double-stranded RNA hairpins 
[49]. Interestingly, both cyclin LI and MBNLl are associ- 
ated with regulation of mRNA splicing [50]. 

Cydins function as regulators of cydin-dependent kinases 
(CDK) and most show a chararteristic periodicity in abun- 
dance through the cell cycle. Little is known about the 
ftinctions of Cydin I (CCNI) [51]. Cyclin LI (CCNLl) is 
associated with the cyclin-dependent kinase 11 pi 10 and 
is involved in regulating gene expression, RNA transcrip- 
tion and splidng [52,53]. 

The nuclear pore complex-interacting protein (NPIP) is a 
member of a large rapidly evolving family of primate spe- 
cific proteins whose functions are unknown [54]. 

Cytoplasmic proteins 

Four genes encoding adaptor proteins with functions in 
intracellular transport were found to be upregulated in 
IPAH. They play various roles in a wide range of signal 
transduction pathways. Tyrosine 3 -mo nooxygenase/ tryp- 
tophan 5-monooxygenase activation protein, zeta 
polypeptide (YWHAZ) is an acidic adaptor and scaffold- 
ing protein that belongs to the 14-3-3 family of proteins. 
They mediate signal transduction by binding to phospho- 
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serine-containing proteins changing their intracellular 
location [55]. YWHAZ plays a role in the control of cell 
adhesion and spreading by interacting with the platelet 
glycoprotein Iba subunit of the glycoprotein Ib-V-IX com- 
plex that interacts with subendothelial von Willebrand 
faaor to ensure recruitment of platelets at sites of vascular 
injury [56]. 

Disabled homolog 2 (Dab2) is a cystosolic cargo-specific 
adaptor protein, which binds to the cytoplasmic tails of 
lipoprotein receptors thereby selecting specific cargos at 
the plasma membrane during clathrin-coat assembly and 
lattice polymerization events [57]. It plays a role in a wide 
range of signal transduction pathways including the Wnt 
and eNOS pathways. 

Transport of membrane proteins between the endoplas- 
mic reticulum and Golgi compartments is mediated by 
COPI vesicles containing the coatomer protein-alpha 
(COPA)[58]. In addition to its role in intracellular trans- 
port CO PA has a hormonal role. Proteolytic cleavage of 
the NT 25-residues of COPA forms xenin-25, a gastroin- 
testinal hormone that stimulates exocrine pancreatic 
secretion. This peptide is related to neurotensin and both 
bind the neurotensin-1 receptor [reviewed in [59]]. In the 
lung, the neurotensin receptor is located mainly in fibrob- 
lasts [60]. Whether xenin-25 is produced by the lung and 
has a physiological role there remains to be determined. 

Vesicle protein-sorting protein-35 (VPS35) is a core com- 
ponent of a large multimeric complex, termed the retro- 
mer complex, involved in recycling membrane receptor 
proteins from endosomes to the trans-Golgi network [61]. 

Chromosome 14 open reading frame 153 (C14orfl53) 
encodes a 193-residue protein of unknown function that 
has a wide tissue distribution. The nematode homologue 
(accession number NP_741663) has been shown to bind 
to a gamma-glutamyltranspeptidase that plays important 
roles in the synthesis and degradation of glutathione and 
drug and xenobiotic detoxification [62]. 

Enzymes 

Sucrose non-fermenting protein (SNFl) -related kinase 
(SNRK) is a homologue of the yeast Snfl kinase, mutants 
of which fail to thrive when provided with non-fermenta- 
ble carbon sources. In the mouse lung SNRK expression is 
specific to capillary endothelial cells [63]. SNRK is phos- 
phorylated and activated by the LKBl serine/ threonine- 
protein kinase that regulates cell polarity and functions 
also as a tumor suppressor [64]. In view of the vascular 
abnormalities found in LKBl null mice LKBl has been 
placed in the VEGF signalling pathway [65]. Together, 
these lines of evidence suggest that SNRK is also in the 
VEGF signalling pathway. 



Monoamine oxidase A (MAOA) degrades amine neuro- 
transmitters including serotonin. MAOA is located on the 
X chromosome and its upregulation in IPAH suggests a 
possible involvement in the development IPAH given the 
female prederiliction of the disease. 

Acid ceramidase or N-acylsphingosine amidohydrolase 
(ASAHl) cleaves ceramide into sphingosine and a free 
fatty acid. Both ceramide and sphingosine are involved 
with lipid signal transduction. Ceramide is generally asso- 
ciated with growth arrest and apoptosis, whereas the 
sphingosine pathway is mitogenic [66], 

Pyruvate dehydrogenase kinase 4 (PDK4) is one of four 
closely related PDKs found in humans. These isoenzymes 
regulate the activity of the pyruvate dehydrogenase com- 
plex (PDH) that catalyzes the oxidative decarboxylation 
of pyruvate and is located at the interface between glycol- 
ysis and the citric acid cycle. Phosphorylation of the 
El alpha subunit of the PDH complex by a specific pyru- 
vate dehydrogenase kinase (PDK) results in its inactiva- 
tion. Pyruvate dehydrogenase kinase isozyme 4 is 
upreguated during hibemation where it inhibits carbohy- 
drate oxidation resulting in anaerobic glycolysis using 
triglycerides as a source of fuel [67]. Starvation and diabe- 
tes also markedly increased the abundance of PDK4 
mRNA especially in muscle tissues [68-70]. 

Aldehyde dehydrogenase lAl (ALDHlAl) is the cytosolic 
isoform of the second enzyme of the major oxidative 
pathway of alcohol metabolism. It may play a role also in 
retinoid synthesis in the bronchial epithelium and alveo- 
lar parenchyma, where it is upregulated by hypoxia 
[71,72]. 

Dimethylaniline monooxygenase 2 or pulmonary flavin- 
containing monooxygenase 2 (FM02) is the major FMO 
enzyme in the lungs of many spedes, being localised to 
the pulmonary epithelium and plays a role in the in the 
oxidation of many xenobiotics and therapeutic drugs. 
About 25% of African-Americans have a at least one func- 
tional FM02 allele [73], but in a majority of humans 
FM02 encodes a non-functional truncated protein [74]. 

Overall, five genes, AMOTL2, VLLH2748, GPCR107, 
NPIP, C14orfl53, that encode proteins of unknown func- 
tion were identified and further studies using techniques 
such as in situ hybridization are required to elucidate their 
localization in the lung. These genes are candidates for 
further study in the pathology of IPAH and the formation 
of plexiform lesions. 

Although mutations in theTGF-p family of receptors have 
been shown to play an important role in FPAH, DCN was 
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the only gene found to be upregulated in IPAH that plays 
a role in the TGF-p signalling pathway. 

A major cause for the elevated pulmonary vascular resist- 
ance in patients with IPAH is hypertrophic arterial wall 
remodelling caused by excessive pulmonary artery 
smooth muscle cell (PASMC) proliferation. MBNL was 
the only gene identified that is muscle specific and may 
play a role in the smooth muscle differentiation. How- 
ever, SPARCLl, DCN and TIMP-3 may play significant 
roles in the matrix remodelling process that occurs in this 
disease. The upregulation of MAOA is of interest given the 
"serotonin" hypothesis of pulmonary hypertension. Sero- 
tonin has been shown to exert mitogenic effects on pul- 
monary artery smooth muscle cells and may contribute to 
the pulmonary vascular remodelling. Competitive inhibi- 
tors of the serotonin uptake transporters such as fluoxet- 
ine and paroxetine are used as appetite suppressants and 
their use inaeases the risk of IPAH [reviewed in (75]]. 
Indeed, the long allelic variant promoter of the serotonin 
transporters gene is associated with increased activity and 
confers susceptibility to IPAH [76]. Inappropriate smooth 
muscle and endothelial cell proliferation is a feature of 
IPAH and three genes, TACCl, CCNI and CCNLl, have 
been linked to cellular proliferation. 

A previous study examining differential gene expression 
in PAH versus normal lung tissue using microarrays found 
that of 6800 genes assayed 2% were upregulated and 2,5% 
were downregulated |4]. Decorin was identified as being 
differentially expressed in both our SSH and this microar- 
ray study. Overall, the microarray expression patterns of 
IPAH samples were dearly distinct from those of normal 
lung tissues. The expression patterns of the two FPAH tis- 
sues more closely resembled those of normal tissues; how- 
ever, they did not determine whether these FPAH patients 
had germline mutations in the BMPR2 gene. Because PAH 
may have an inflammatory component the expression 
patterns of peripheral blood mononuclear cells have also 
been examined by microarrays to identify possible mark- 
ers of the disease [77]. AllJiough discriminatory gene 
expression patterns were identified between PAH patients 
and normal individuals, no dear discriminatory patterns 
were identified between IPAH and secondary PAH dis- 
eases. Acid ceramidase was identified as upregulated in 
both our SSH and this microarray study, suggesting that 
upregulation of this gene may contribute to the inflam- 
matory component of PAH (reviewed in [78]). In another 
microarray study of emphysema none of the genes found 
to be upregulated in IPAH by SSH were identified as being 
upregulated [79] emphasising the differences between the 
diseases. The extracellular protein hevin, which was 
upregulated in IPAH, was significandy down regulated in 
emphysema reflecting the tissue destruction present in 
this disease. 



C nclusion 

We present preliminary novel findings concerning genes 
upregulated in IPAH which can be considered as candi- 
date genes for further study in this disease. An aim of this 
study was to identify genes involved in plexiform lesions 
and our library was enriched in clones spedfically associ- 
ated with endothelial cells, a finding that gives support to 
the "disordered angiogenesis" hypothesis of IPAH [80]. 
Five genes, R0B04, SNRK, TM4SF1, FM02 and TIMP3, 
found in this screen have been preferentially assodated 
with capillary endothelial cells from mouse lung [63] and 
TMBM expression was found specifically in tumour 
endothelial cells, but not normal endothelial cells [18]. 
Platelet thrombi are often found in plexiform lesions [5] 
and two genes, TM and YWHAZ, identified in this study 
are associated with blood coagulation. The VEGF glyco- 
proteins are critical inducers of angiogenesis and would 
be expected to play a role in the formation of plexiform 
lesions. VEGF is expressed in plexiform lesions and its 
receptor VEGFR-2 and the HIF-1 transcription complex 
are overexpressed [80]. Although we did not identify these 
genes in this SSH screen, we found the key oxygen sensor, 
PHD2, which regulates the HIF-1 transcription complex, 
that subsequently regulates VEGF expression and we 
found a kinase, SNRK, that regulates a second kinase, 
LKBl, that is a component of the VEGF signalling path- 
way. Comparisons with other diseased control groups, 
such as secondary PAH with and without plexiform pul- 
monary arteriopathy would help clarify whether the pat- 
tern of differential gene expression found in this study is 
specific to IPAH and plexiform lesions. We cannot rule 
out the possibility that the upregulation of a number of 
these genes may be due to the pre-transplant medication 
of the patients. However, this study provides preliminary 
evidence for the involvement of candidate genes in IPAH. 
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Prevention of Bleomycin-induced Lung Fibrosis by Aerosolization of Heparin or Urokinase in Rabbits 
Gunther, Andreas 

Bleomycin is a well known fibrogenic agent, provoking an initial adult respiratory distress syndrome-like injury with subsequent strong 
flbroproliferative response. Severe abnormalities of the alveolar surfactant system, which may be linked to the appearance of alveolarfibrin 
deposition, have been implicated in the pathogenetic sequence of events. Using a model of standardized aerosol delivery of 1.8 U bleomycin/kg 
body weight in rabbits, we investigated the influence of repetitive nebulization of heparin or urokinase-type plasminogen activator (u-PA) on the 
development of lung fibrosis. In an "early" (Days 2-12 postbleomycin) or "late" (Days 14-24 postbleomycin) treatment protocol, approximately 
3,500 U heparin or approximately 6,500 U u-PA was delivered to the bronchoalveolar space. Within four weeks, the bleomycin challenge 
provoked severe pulmonary fibrosis with reduction of lung compliance, marked increase in soluble collagen (bronchoalveolar lavage fluid) and 
hydroxyproline content (lung tissue), a typical reticular fibrosis pattern on high-resolution computed tomography, and typical histologie 
findings. Therapeutic intervention resulted in a far-reaching normalization of compliance, suppression of soluble collagen and hydroxyproline 
accumulation, and virtual abrogation of the computed tomography scan and histologie features of lung fibrosis, with most prominent effects seen 
in the early heparin and late u-PA administration. No bleeding complications occurred. These findings strongly support the concept that alveolar 
fibrin generation is an important event in the development of postbleomycin lung fibrosis. "Compartmentalized" anticoagulation and/or 
fibrinolysis via inhalational deposition of interventional agents in the alveolar compartment may thus offer a new therapeutic strategy for 
prevention of fibrosis. 

Keywords: fibrinolysis; pulmonary surfactant; coagulation; interstitial lung disease; difftise parenchymal lung disease 

Idiopathic pulmonary fibrosis represents a frequent and, unfortunately, still unresolved clinical issue (1,2). The underlying pathogenetic events 

are largely unsettled, and treatment options are limited, mostly including corticosteroids and azathioprine (3). Recently, some new therapeutic 
strategies have been developed, aiming to modulate the cytokine and growth factor balance (4), to increase antioxidant capacities (5), and to 
prevent collagen deposition, e.g., by use of proline analogs (6). Encouraging clinical data were obtained from a pilot study investigating the 
effects of the antifibrogenic cytokine intcrferon-[gamma] (7). 

Further insights into the pathophysiology underlying fibroproliferative lung disorders stem from the recent observation that, next to the changes 
in the cytokine and growth factor balance, abnormalities of the pulmonary surfactant system maybe involved in the sequence of events. In 
idiopathic pulmonary fibrosis, the surface activity of pulmonary surfactant is severely impaired, and profound alterations of its biochemical 
composition are encountered (8-10). In addition, inhibition of surfactant fiinction by plasma-derived proteins has been shown to occur in vitro 
(11), under conditions of severe inflammatory injury with vascular leakage (12,13) and also in interstitial lung disease (8). Fibrinogen leakage 
may be particularly relevant under these conditions: its surfactant inhibitory capacit>' is further increased by approximately two orders of 
magnitude on conversion to fibrin, and a nearly complete "incorporation" of all hydrophobic surfactant compounds into the arising fibrin matrix 
has been documented as the underlying mechanism (14). In vitro, surface activity can be restored by induction of fibrinolysis, yielding liberation 
of surface-active material firom the fibrin lattice and, thus, decrease of surface tension (15). u-PA and tissue-type plasminogen activator were 
particulariy effective as therapeutic agents for such "rescue" of surface activity (16). Interestingly, it has been shown that the alveolar hemostatic 
balance, although being antithrombotic and profibrinolytic under regular conditions, is shift:ed toward the prothrombotic side with increased 
procoagulant and decreased fibrinolytic capacities in the bronchoalveolar compartment under conditions of acute (e.g., adult respiratory distress 
syndrome [ARDS] [17, 18]) and chronic inflammatory lung diseases (e.g., idiopathic pulmonaiy fibrosis [19-21]). These abnormalities include 
markedly increased tissue factor and factor VII (FVU) activities and elevated plasminogen activator inhibitor-i and [alphaj^sub a'^-antiplasmin 
levels in the alveolar lining layer, and the dramatically augmented D-dimer concentration in the bronchoalveolar lavage fluid (BALF) of patients 
with ARDS and idiopathic pulmonary fibrosis is a direct indicator of the overall increased alveolar fibrin turnover in these prototype diseases of 
acute and chronic lung inflammation. 

How may surfactant abnormalities and coagulation disorders in the alveolar compartment contribute to lung fibrosis? Loss of surface tension- 
lowering properties at the alveolar fluid-air interface is known to result in alveolar instability (22). Alveolar fibrin formation as the most potent of 
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surfactant inhibitory mechanisms may cause atelectasis. In addition, histologic studies suggested fibrin-mediated apposition ("gluing") of 
alveolar septae as a general feature in lung fibrosis of different etiology (23). According to this concept of "collapse induration," the fibrin matrix 
is a nidus for fibroblast invasion, resulting in scarring and thereby irreversible loss of alveoli, with traction of the remaining airspaces 
(honeycombing). Moreover, direct fibroblast-activating properties have been shown for thrombin (24,25) and fibrin(ogen) scission products 
(26). 

This study was undertaken to investigate the role of alveolar fibrin formation in the development of lung fibrosis in an animal model. 
Aerosolization of a standardized dose of bleomycin was used to provoke a sequence of initial acute lung injury with subsequent strong 
fibroproliferative response in rabbits. In this model, protein leakage, increased alveolar procoagulant activities, hyaline membrane formation, 
and severe deterioration of surfactant function are part of the pathogenetic sequence. Four weeks after bleomycin nebulizalion, severe 
pulmonary fibrosis became evident from loss of lung compliance, typical computed tomography (CT)-scan abnormalities and histologic findings, 
and a marked increase in soluble collagen Gavage) and lung hydroxyproline content. In the current study, aerosolization of either heparin or u- 
PA, undertaken during the development of fibrosis to directly target the alveolar coagulation processes without exerting changes in the systemic 
hemostatic balance, resulted in a far-reaching reduction of fibrosis, as documented by physiological, biochemical, CT-scan, and histologic 
parameters. No side effects such as bleeding were noted in these studies. These findings thus (i) strongly support the concept that alveolar fibrin 
generation is an important event in the development of lung fibrosis in response to bleomycin and (2) offer targeted intervention in the alveolar 
hemostatic balance as a therapeutic strategy for prevention of lung fibrosis. 

METHODS 

For a detailed description of METHODS see online supplement. 
Lung Fibrosis Model 

Healthy White New Zealand rabbits received 1.8 U/kg body weight bleomycin via ultrasonic nebulization under mechanical ventilation at Day o. 
All animal protocols were approved by the Justus Liebig University's Committee on Animal Investigations. 

Experimental Croups 

Saline solution, unfractionated heparin, or human recombinant u-PA were each administered repetitively by ultrasonic nebulization (mass 
median devodynamic diameter 2.73 A^im via a tightly fitting mask and under spontaneous breathing. Pilot studies in healthy rabbits ascertained 
(1) persistent elevation (- 48 hours) of recalcification times in BALE on aerosol deliveiy of the heparin dosage as used in this study and (2) 
induction of fibrinolysis at the alveolar level in the absence of any increase in epithelial and endothelial permeabilities (see also online 
supplement). Furthermore, in additional pilot experiments using bleomycinchallenged rabbits, aerosolization of the currently used dose of u-PA 
provoked a switch in the alveolar hemostatic balance, with increased fibrinolytic capacity. Similarly, aerosolization of the currently used dose of 
heparin resulted in a reversal of the procoagulant response (for details see online supplement). The following groups were investigated (1) 
control (n = 11): no bleomycin, sham-aerosolization with saline; (2) bleomycin (n = 9): inhalation of bleomycin, no intervention; (3) bleomycin 
plus early heparin treatment (n = 7); pulmonary deposition of 3,510 A± 117 U heparin/nebulization maneuver at Days 2, 4, 6, 8, 10, and 12 
postbleomycin challenge; (4) bleomycin plus late heparin treatment (n = 7): pulmonary deposition of 3,572 A± 117 U heparin/ nebulization 
maneuver at Days 14, 16, 18, 20, 22, and 24 postbleomycin challenge; (5) bleomycin plus early u-PA treatment (n = 5): pulmonary deposition of 
6,319 A± 26.5 U u-PA/nebuli/ation maneuver at Days 2, 4, 6, 8,10, and 12 postbleomycin challenge; and (6) bleomycin plus late u-PA treatment 
(n = 7): pulmonaiy deposition of 6,889 A± 12.3 U u-PA/ nebulization maneuver at Days 14, 16, 18, 20, 22, and 24 postbleomycin challenge. 

Examination of Lungs at Day 28 

On intubation and mechanical ventilation of the animals at Day 28, a high-resolution CI was performed. Afterward, arterial blood specimen was 
obtained, and static lung compliance was calculated from the linear part of the deflation limb and with respect to the esophageal pressure and the 
animal weight. After application of an overdose of KelanestRompun, lungs were excised, ventilated ex vivo, and perfused with an artificial buffer 
system as described recently (27). The capillary filtration coefficient (given in cm ''sup 3^sec/mm Hg/g wet lung weight A— lo'^sup -4") and the 
total vascular compliance were determined gravimetrically. Finally, ventilation was stopped at the end of inspiration, the left main bronchus was 
ligated, and the right lung was lavaged (BAL) using warm saline (3 A— 30 ml). Afterward, the left pulmonary artery was cannulated with a small 
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catheter, and formaline was instilled al a constant pressure of 25 cm H2O. Next, the left lung was separated and embedded in Paraplast plus 
(Sigma, Munich, Germany), cut into 4-Aixm slices, and stained with hcmatoxylin-eosin according to standard techniques. The right lung was then 
carefully liberated from major bronchi and vessels, homogenized, and stored for analysis of hydroxyproline content (28). BAL cells were 
sedimented (300 A— g, 4A°C, 10 minutes), stained, and counted according to standard techniques. Cell-free BAL was analyzed for soluble 
collagen by reaction with Sirius Red and for surface activity on isolation of crude surfactant pellets (48,000 A— g, 1 hour, 4A**C) by means of a 
pulsating bubble surfactometer (13). The surface tension after 12 seconds of film adsorption ([gamma]''sub ads'") is given. 

Statistical Analysis 

Values are represented as mean A± SE. Statistical differences (significance level 0.05) between the various groups were evaluated using the H 
test first, followed by pairwise comparison using the Mann-Whitney U test. Significance level is indicated by *or '^sup (p 

RESULTS 

Nebulization of 1.8 U bleomycin/kg body weight in intact rabbits provokes an acute lung injury with maximum gas exchange abnormalities being 
noted after 4 days (data not given in detail). Gas exchange then largely recovers during the subsequent fibroproliferative period, but is not fully 
resolved, as evidenced from the decreased Pa'^sub 02^" values measured 28 days after bleomycin aerosolization in the present study (Figure 1). At 
this time point, however, a marked lung stiffening was noted, as depicted in Figure 2, the static lung compliance, assessed in the intact animals, 
was found to be 3.5 A± 0.29 ml/mm Hg/kg body weight in the sham-aerosolized controls but only 1,8 A± 0.23 ml/mm Hg/kg body weight in the 
bleomycin-challenged animals. In accordance, the peak inspiratory pressure, measured during standardized mechanical ventilation after earlier 
isolation of the lungs fi*om the thorax, was highly significantly increased in the postbleomycin lungs (Figure 3). Moreover, an increase in 
endothelial permeability was detected in these lungs, with capillary filtration coefficient values being approximately threefold increased as 
compared with the saline-aerosolized controls (Figure 4) and with an increased alveolar protein load being measured in the BALF. In addition, 
surface activity of large surfactant aggregates was significantly impaired (Table 1). In contrast, there was only marginally increased leukocyte 
invasion into the alveolar compartment at this late time point after bleomycin nebulization (Table 1). Peripheral blood cell counts were fully 
unchanged, documenting absence of any significant myelosuppressive effect of this mode of inhalational bleomycin administration (Table 2). 

CT scans (Figure 5) and histologic examination (Figure 6) revealed extensive fibrosis in virtually all lung regions in the bleomycin-exposed 
rabbits, with some predominance of the basal lung areas. In contrast, fully normal pictures were obtained in the animals undergoing sham 
aerosolization with saline 28 days before examination. The abnormalities in the postbleomycin high-resolution CT were mostly characterized by 
a fine reticular pattern, with no major ground glass opacities. In analogy, hematoxylin-eosin stains of the lungs (Figure 6) showed markedly 
increased extracellular matrix surrounding fibroblasts and some capillaries mostly at the alveolar level, sometimes also with subpleural and 
interlobular localization. Next to these developing scars, enlarged alveolar sacculi with loss of septae and bronchiolization were observed. There 
were no inflammatory exudates or major infiltration with leukocytes at this late time point after bleomycin nebulization. 

In accordance with the loss of lung compliance and the fibrotic changes demonstrated in the high-resolution CT and the histology findings, the 
soluble collagen concentrations in the BALF and the hydro)Q^roline content of lung tissue were markedly elevated in the postbleomycin lungs 
when compared with the saline controls (Figures 7 and 8). 

All interventions addressing coagulation processes in the alveolar compartment (early and late-aerosolized heparin, early and late-aerosolized u- 
PA) were well tolerated by the animals, and there was no evidence for bleeding complications from the daily examination of the animals, fi-om 
histologic investigation of the lung tissue, or from measurements of hemoglobin and hematocrit. Most impressively, therapeutic interventions 
significantly reduced the development of physiologic dysfunction, as evidenced ft-om (1) improved lung compliance (Figure 2), (2) decreased 
peak inspiratory pressure on standardized ex vivo ventilation (Figure 3), (3) reduction of the reticular pattern in the CT scans (Figure 5), (4) 
decrease of the histologic abnormalities including extracellular matrix deposition and fibroblast appearance (Figure 6), and (5) marked reduction 
of soluble collagen in the BALF and hydroxyproline in lung tissue (Figures 7 and 8). Moreover, the capillary ffltration coefficient and alveolar 
protein levels were nearly normalized in all lungs from heparin- or urokinase-treated animals (Figure 4), and surface activity was improved 
(Table 1). The attenuation of the fibroproliferative response to the bleomycin challenge was most obvious on early heparin nebulizalion and late 
u-PA aerosolization (Figures 2, 3, and 5-7). No significant infiuence of any of these interventions was encountered in view of the cell differential 
(Table 1) and recalcification times (data not given in detail). 
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DISCUSSION 



In the present study, aerosol technology was used to ensure homogenous distribution of bleomycin to rabbit lungs via the inhalational route. 
Previous detailed investigations in this model showed that the nebulized dose of 1.8 U/kg body weight of this fibrogenic agent provokes an initial 
ARDS-like type of injury, with gas exchange abnormalities being most prominent after 4 to 8 days, characterized by manifold enhanced 
endothelial permeability, a marked influx of leukocytes and protein leakage into the alveolar space, enhanced procoagulant activity in the BALF, 
and a pronounced deterioration of the alveolar surfactant system (data not given in detail). Alveolar edema, hyaline membrane formation, and 
atelectasis are prominent histologic findings during this early response to bleomycin. This is followed by a strong fibroproliferativc response, 
being the key abnormality of the currently investigated 4-week period after bleomycin challenge. Pulmonary iibrosis, homogenously distributed 
within the lung, with some accentuation of the basal regions, which may be due to preferred aerosol distribution to these areas, was documented 
by a severe loss of lung compliance, increased soluble collagen in the BALF and lung hydroxyproline content, a typical reticular fibrosis pattern in 
the CT scan, and the histologic finding of fibroblast invasion and matrix deposition. Some increase in endothelial permeability was still noted, 
reflected by the elevated capillary filtration coefficient values, and there was a moderate impairment of arterial oxygenation at this postbleomycin 
time point. The homogeneity of the fibrotic response evoked by the aerosol delivery of bleomycin compares favorably with the mode of 
intratracheal bleomycin instillation, where predominance of peribronchial and peribronchiolar fibrosis is noted in particular in larger animals 
(29). 

The pathogenetic mechanisms underlying the rapid (ibroproliferative response to bleomycin are still not completely understood. Relevant 
features include a complex scenario of cellular recruitment (29, 30), activation of cytokines (31, 32) and growth factors (33-36), and cross talk 
between these proinflammatory and proproliferative pathways. Moreover, disturbances of the alveolar surfactant system have been noted in 
postbleomycin lungs, similar to those in human interstitial lung disease (8, 37-41). When analyzed for the present model of bleomycin 
acrosolization, these abnormalities were shown to include a marked loss of surface tension-lowering properties on biophysical characterization, 
decreased percentages of the surface-active large surfactant aggregate fraction, reduction in key surfactant components such as 
dipalmitoylphosphatidylcholine and the apoproteins B and C, as well as presence of surfactant-inhibitory proteinaceous material in the alveolar 
compartment (data not given in detail). 

Against this background, the present investigation focused on the role played by alveolar fibrin generation in the pathogenesis of postbleomycin 
lung fibrosis. As in human idiopathic pulmonary fibrosis, increased alveolar fibrin formation due to fibrinogen leakage, elevated procoagulant 
activities (mostly tissue factor and FVII mediated), and depressed antifibrinolytic capacities have been demonstrated in blcomycin-induced lung 
injury (42-44)- The approach chosen to address this issue in the present study was the compartmentalized administration of heparin for 
prevention of coagulation processes and of u-PA for scission of librin(ogen) products. Repetitive aerosol delivery in spontaneously breathing 
animals was undertaken for both agents, with protocols allowing either "early" or "late" intervention with these tools. The dose of heparin 
inhaled per nebulization maneuver was approximately 3,500 U: pilot experiments with titration of nebulized heparin showed that this dosage 
caused a significant inhibition of coagulation in subsequently assessed BALF in both healthy as well as bleomycin -challenged lungs, whereas no 
systemic anticoagulative effect of heparin was noted (see Table 1 in the online supplement). Interestingly, the anticoagulalive effect of aerosolized 
heparin in the alveolar compartment persisted for at least 36 hours, as previously suggested (45). Concerning the u-PA doses (- 6,500 U being 
deposited in the bronchoalveolar space within one aerosolization maneuver), pilot studies in isolated perfused rabbit lungs had shown that this 
dosage of the protease did not elicit any change in endo- and epithelial barrier properties, whereas local fibrinolytic activity was documented on 
reassessment of BALF (46). In intact animals, no systemic fibrinolytic effect was observed after alveolar deposition of this relatively low amount 
of u-PA. In bleomycin-challenged rabbits, this dosage was shown to reverse the antifibrinolytic capacity in the alveolar compartment into a more 
profibrinolytic state (see Figure 1 in the online supplement). In line with these pilot studies, no evidence for systemic bleeding complications was 
obtained on use of heparin and u-PA in the present investigation. Notably, this was even true for the lung itself, as enhanced blood entry into the 
alveolar spaces was not observed on histologic examination of the lungs. Thus, the repetitive aerosol delivery of the doses of heparin and u-PA 
used in this study was found to be suitable to restrict the effect to the alveolar compartment and to be safe with respect to bleeding complications 
in the model of bleomycin-induced lung fibrosis. 

Most impressively, all variables indicating the development of lung fibrosis were markedly affected by both heparin and u-PA treatment. This 
was first true for parameters that might be directly linked with the absence or presence of alveolar fibrin, i.e., the lung compliance (assessed in 
the intact animals) and the peak inspiratory pressure (measured during standardized mechanical ventilation of the isolated lungs). Via surfactant 
inhibition, as discussed previously, and loss of recruitable alveolar spaces due to fibrin gluing, alveolar fibrin accumulation might directly 
contribute to the marked reduction of compliance in the bleomycin-treated animals. It is, nevertheless, a notable observation that the optimum 
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treatment regimens (early heparin and late u-PA) fully normalized both the compliance and the peak inspiratory pressure in the postbleomycin 
lungs. Second, the variables reflecting fibroblast activation and related matrix deposition were significantly altered by both inhalational heparin 
and u-PA. The lavage levels of soluble collagen were significantly suppressed, the lung tissue hydroxyproline content was virtually normalized, 
the key histologic changes of increased appearance of fibroblasts with surrounding extracellular matrix were clearly reduced, and the CT-scan 
picture of a fine relicular fibrosis pattern was largely prevented. Third, the optimum treatment regimens (early heparin and late u-PA) were also 
found to attenuate the otherwise still increased epithelial and endothelial permeability and to restore surface activity within the alveolar 
compartment. This is of interest as (i) these agents thus apparently did not induce lung vascular leakage when being deposited in the alveolar 
compartment, a possibility to be considered when using aerosolized u-PA, and (2) such a beneficial impact on the lung barrier properties may 
suppress fibrosis by limiting intraalveolar access of fiirther protein (and fibrinogen), which is consistent with the lowered protein levels in the 
BALF. It is currently unknown how interference with alveolar coagulation processes may influence the lung barrier properties. However, 
improved surface tension characteristics at the alveolar surface may be an important link, as severe surfactant abnormalities may per se promote 
lung edema formation ("high-surface tension pulmonary edema") (47, 48). 

Our observations are thus fiiUy in line with the concept that alveolar fibrin formation is an important trigger event linking" acute inflammatory 
injury and fibroproliferative responses. It may not be clearly deduced from this study whether this effect of "compartmentalized" anticoagulation 
proceeds via blockage of thrombin and fibrin(ogen) scission products as soluble fibroblast stimulating factors (24-26) or whether the 
suppression/removal of fibrin matrices serving as nidus for fibroblast invasion (23) is the more relevant mechanism. Heparin aerosolization will 
interfere with both sequelae, and it is well in accordance with the time course of the increased procoagulant activity in bleomycin-challenged 
lungs (maximum after 4-16 days, see Figure 3 in the online supplement) (42-44) that early heparin was more efficient than the late 
administration of this anticoagulant agent. However, the strong efficacy of late u-PA, which is expected to split fibrin clots but does not interfere 
with thrombin activity and will even liberate fibrin(ogen) scission products, favors the sissumption that the removal of fibrin matrices from the 
alveolar spaces per se represents a most important aspect of the beneficial impact of the presently undertaken anticoagulative/fibrinolytic 
interventions. Considering the efficacy of u-PA, it is of interest that in vitro studies showed rescue of intact surfactant from fibrin polymers 
incorporating the hydrophobic surfactant compounds on incubation with u-PA (16). The restoration of surface activity in the treated animals 
observed in this study further supports the assumption that the currently undertaken therapeutic steps indeed resulted in improved alveolar 
surface tension regulation and thus in alveolar reopening. In view of the hydroxyprolin and soluble collagen data, it may be further speculated 
whether collagen deposition as such may be better addressed by an earlier u-PA treatment protocol. Further studies are warranted to more 
closely elucidate this question. 

Moreover, the present findings are well in line with recent studies in transgenic mice lacking or overexpressing plasminogen activator inhibitor-i, 
in which the extent of fibrosis in response to bleomycin was shown to be linked to the amount of available plasminogen activator inhibitor-i (49). 
In this model system, relative overexpression of plasminogen activator inhibitor-i potentiated the fibrotic response, whereas absence of 
plasminogen activator inhibitor-i attenuated the response. In another study, Howell and colleagues (50) reported that direct thrombin inhibition 
reduced lung collagen accumulation in a rat bleomycin model of pulmonary fibrosis and suggested that thrombin may act via both effects, its 
classical role in the coagulation cascade (i.e., fibrin formation) and its cellular effects mediated by its major cellular receptor, protease-activated 
receptor-i (51). In line with these findings, protein C activity, which indirectly controls thrombin generation by inactivation of the clotting factors 
FVa and FVIIIa (tenase and prothrombinase complex), was found to be reduced and associated with abnormal collagen turnover in patients with 
interstitial lung disease (52). Consequently, the same group showed that intratracheal application of activated protein C in a mouse model of 
bleomycin-induced lung fibrosis was capable of inhibiting the development of fibrosis (53). Furthermore, systemic heparin administration was 
previously also found to cause some attenuation of lung hydroxyproline content in bleomycin-induced fibrosis in mice (54). In a mouse model of 
intratracheal bleomycin administration, Sisson and coworkers (55) observed a reduction of Day 28 hydrox>T)roline values but not of histologic 
appearance on intratracheal application of an adenoviral vector encoding human u-PA at Day 21. In parallel experiments, the same vector 
encoding murine u-PA turned out to be ineffective. The reasons for their inconsistent results are presently not clear. Major aspects do, however, 
include the relatively late application time point (with an earlier administration of the vector being impossible due to superimposed 
inflammatory events and thus increased mortality of the mice) and the difi^ering degree of u-PA activity being generated by the two vectors. In 
view of the present data, it is nevertheless clear, that u-PA application may prevent or even reverse experimental lung fibrosis when administered 
timely and in suitable amounts. Finally, the very recent observation that bleomycin application may result in increased lung hydroxyproline 
content also in fibrinogen-deficient mice, does not necessarily contradict this interpretation of our data (56). 

In conclusion, both aerosolized heparin (maximum efficacy when administered in the early postbleomycin period) and nebulized u-PA (strongest 
efficacy when applied in the later course) nearly completely suppressed the fibroproliferative response of rabbit lungs to bleomycin challenge. 
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This included normalization of lung compliance, suppression of soluble collagen and hydroxyproline accumulation, and virtual abrogation of the 
CTscan and histologic features of lung fibrosis. The interventions using aerosol technology were designed to exert anticoagulative/profibrinolytic 
effects in the alveolar compartment without alterations of the systemic hemostatic balance. The findings strongly support the view that alveolar 
fibrin generation is an important event in the development of lung fibrosis in response to bleomycin treatment and that compartmentalized 
anticoagulation or fibrinolysis via inhalational deposition of agents in the alveolar compartment may offer a new therapeutic regimen for 
prevention of lung fibrosis triggered by acute type lung injury. 
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^Abstract 

Background: In addition to regulating blood pressure and body fluid homeostasis, 
the renin-angiotensin system is also involved in lung fibrogenesis. Objective: To 
study the effect of losartan. an angiotensin II antagonist, on bleomycin-induced 
pulmonary fibrosis in rats and its possible mechanism. Methods: Pulmonary fibrosis 
was Induced in SD rats by intratracheal instillation of bleomycin (5 mg kg*''). 
Subsequently, the rats received daily losartan (3, 9 and 27 mg kg"^) or prednisone 
(20 mg kg-^) orally. Six rats In each group were sacrificed 14 and 21 days after 
intratracheal instillation. Hydroxyproline, superoxide dismutase (SOD), and 
malondialdehyde (MDA) levels in lung tissues were determined by spectroscopy. 
The levels of TGF-131 in serum were measured by ELISA. Histological changes In 
the lungs were evaluated by hematoxylin-eosin stain, and scored. Results: Rat body 
weight evidently decreased while the indices of lung and hydroxyproline contents in 
lung tissue were significantly increased 14 and 21 days after intratracheal bleomycin 
instillation. Inflammatory cell infiltration and fibrotic scores were more prominent in 
the model group compared to the sham group. Losartan (3, 9 and 27 mg kg-\ i.g.) 
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apparently attenuated the degree of pulmonary fibrosis. Further study showed that 
losartan significantly increased SOD levels while it decreased MDA contents in lung 
homogenates. Serum TGF-B1 levels of pulmonary fibrosis rats were also decreased 
by losartan. Conclusions: Losartan had an inhibitory effect on bleomycin-induced 
pulmonary fibrosis, and its effect may be associated with its anti-free radicals and 
the reduction in TGF-B1. 
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Sphingosine 1 -phosphate Induces Alpha-smooth Muscle 
Actin Expression in Lung Fibroblasts via Rho-kinase 
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Transformation of fibroblasts into myofibroblasts is an important phenomenon that 
contributes to airway remodeling in bronchial asthma. Although several articles have 
recently indicated that a bioactive lysosphingoiipid sphingosine 1-phosphate (SIP) 
plays roles in the pathogenesis of bronchial asthma, the role of SIP in the remodeling 
process is poorly understood. In the present study, we examined the effects of SIP on 
alpha-smooth muscle actin (SMA) expression and the morphology in lung fibroblasts. 
SIP stimulated the expression of alpha-SMA in a human lung fibroblast cell line WI38 
that expresses EDG/SIP receptors. These processes were inhibited by Y-27632, but not 
by pertussis toxin. These results suggest that SIP induces a phenotypic change of lung 
fibroblasts via Rho-kinase that may lead to airway remodeling. 

INTRODUCTION 

Bronchial asthma is a chronic inflammatory disorder that is associated with reversible 
airway obstruction and bronchial hyperresponsiveness to various stimuli (19). Chronic 
inflammation contributes to structural changes of the asthmatic airway that are known as 
airway remodeling. Airway remodeling includes increased lamina reticularis^ and the 
deposition of extracellular matrix produced by myofibroblasts that leads to the thickening of 
bronchus wall (8, 10). 

Subepithelial myofibroblast hyperplasia is an important pathological feature of bronchial 
asthma (2, 9). Myofibroblasts are thought to be transformed fi-om fibroblast sheath lying 
beneath the epithelium (2) and are characterized by high level expression of alpha-smooth 
muscle actin (alpha-SMA) expression (26). Transformed fibroblasts also appear during 
wound healing and in several fibrocontractive diseases (7). The expression of alpha-SMA 
suggests that the fibroblasts acquire the morphological and biochemical features of 
contractile cells. 

Sphingosine 1 -phosphate (SIP) is a bioactive lysosphingoiipid implicated in cell growth, 
survival, mitogenesis and cytoskeletal remodeling. The roles of SIP in the pathogenesis of 
lung diseases are poorly understood. However, some reports have implicated SIP as an 
important uiflammatory mediator in the pathogenesis of airway inflammation and bronchial 
asthma (1, 13). Ammit et al. have shown that SIP secretion in bronchoalveolar lavage fluid 
fi-om the lungs of asthmatic patients is significantly increased after allergen challenge (1). 
SIP is indicated to stimulate histamine release from mast cells that causes the 
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hypercontractile state of airway smooth muscle cells associated with asthma (23). However, 
the effects of SIP on lung fibroblasts, which are important components of airway remodeling, 
remain obscure. 

Here in the present study, we investigate the effects of SIP on the expression of 
alpha-SMA in lung fibroblast and demonstrate that SIP stimulates alpha-SMA expression 
via Rho-kinase in human lung fibroblast cell line WI38. Our data indicates that Rho-kinase 
regulates SIP- induced differentiation of lung fibroblasts into myofibroblasts which may 
contribute to airway wall remodeling in bronchial asthma. 

MATERIALS AND METHODS 

Materials 

The human fetal lung fibroblast cell line, WI38, was obtained from the Riken Cell Bank 
(Japan). Pertussis toxin (PTX), SIP, anti-alpha-SMA monoclonal antibody and 
FITC-conjugated anti-mouse antibody were purchased from Sigma-Aldrich (Saint Louis, 
MO, USA). A Rho-kinase inhibitor Y-27632 was purchased from Calbiochem (La Jolla, CA, 
USA). 
Cell culture 

WI38 cell monolayers in 60 mm dishes maintained imder a humidified 5% C02 
atmosphere at 37°C in EMEM medium containing 10% fetal calf serum (PCS) were used 
between passages 3 and 8. Twenty-four hours after removing PCS from the culture media, 
cells were pretreated with EMEM medium containing control vehicle, PTX or Y-27632 for 
24 hours. Then, cells were stimulated with control vehicle or SIP at various concentrations 
for 24 hours. 

RNA isolation and RT-PCR analysis of EDG receptors for SIP 

Total cellular RNA was extracted using ISOGEN (Nippon gene, Tokyo, Japan) as 
recommended by the manufacturer and then total RNA (2 |ig) was reverse transcribed using 
a kit from Ambion (Austin, TX, USA). Amplification by PCR was proceeded using 
AmpliTaq Gold (Applied Biosystems, Foster City, CA, USA) under the following incubation 
conditions: 94 °C for 5 min and then 30 cycles of 94°C for 30 s, 55°C for 30 s and 72°C for 1 
min, followed by 72°C for 5 min and cooling to 4°C. Polymerase chain reaction products 
were size-fractionated in 1.5% agarose gels and visualized by ethidium bromide staining. 
The primers are listed in Table 1. 
Western Blot Analysis 

Alpha-SMA was detected by Western blotting as follows. Whole cell lysates (2.5 ^ig) 
were resolved by 10% SDS-polyacrylamide gel electrophoresis. The proteins were 
transferred to nitrocellulose membrane. The blots were blocked with 5% non-fat milk in 
Tris-buffered saline/Tween 20 (TBS-T) and incubated with 1:2000 dilution of 
anti-alpha-SMA antibody in TBS-T for 1 hour at room temperature. The blots were washed 
and incubated with 1:1000 dilution of horseradish peroxidase-conjugated goat anti-mouse 
antibody for 1 hour at room temperature. The blots were repeatedly washed and incubated in 
detection reagents ECL Plus Western blotting detection reagents (Amersham) 
Immunofluorescense staining 

To evaluate alpha-SMA filament bundle formation, cultured fibroblasts spread on 2-well 
glass chamber slides (10,000 cells/well) were fixed in 3.0% paraformaldehyde m PBS for 20 
min. After washing with PBS, the cells were permeabilized with 0.1% Triton X- 100 in PBS 
for 10 min. Alpha-SMA fibers were visualized by incubating with 1:400 dilution of 
monoclonal anti-alpha-SMA antibodies, clone 1A4 (Sigma Chemical CO., St. Louis, MO, 
USA) for 1 hour, followed by the incubation with 1:200 dilution of FITC-conjugated 
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Table 1. Prim rs of EDG/S1P receptors 



EDG-1 (GenBank accession number NM00140Q) 

forward 5*- GATATCATCGTCCGGCATTAC-S ' (nucleotides31 0-330) 

reverse 5'- ACCCTTCCCAGTGCATTGTTC-3' (nucleotides 1597- 1577) 



EDG-3 (GenBank accession numbe r NM005226) 

fonyard5'- GACTGCTCTACCATCCTGCCC -3 (nucleotides 946 - 966) 

reverse 5' GTAGATGACAGGGTTCATGGC -3' (nucleotudes 1290 - 1270) 



EDG-5 (GenBank accession number AF03478Q) 

fonvard 5'- GCAGCTTGTACTCGGAGTACCTGAAC -3' (nucleotides 5-30) 
reverse 5*- CGATGGCCAACAGGATGATGGAGAAG -3 ' (nucleotudes 616-591) 



EDG-6 (GenBank accession number AJ000479) 

fonvard 5 - GCCGGCTCATTGTTCTGCACTACAACC- 3' (nucleotides 87-113) 
reverse 5'- GCAGAAGAGGATGTAGCGCTTGGAGTAG -3' (nucleotides 646-619) 



EDG-8 (GenBank accession number AF331840) 

forward 5'- ACTCACTTCTGAACCCCATCATCTAC -3' (nucleotides 902 - 927) 
reverse 5'- CTGTGGAGCCGCTGGTGTC -3' (nucleotides 1147-1129) 



GAPDH (GenBank accession number BC014085) 

forward 5' - GGAGCGAAAAGGGTCATCATCTC -3* (nucleotides 1213-1235) 
reverse 5'-AGTGGGTGTCGCTGTTGAAGTC-3' (nucleotides 1744-1723) 



anti-mouse antibody for 1 hour. Samples were observed using a laser scanning microscope 
(Axioskop, ZEISS, Germany). Twelve areas were selected at random from each well and 
pictures were taken at 400x magnification. The ratios of alpha-SMA positive fibroblasts to 
total cell counts were averaged for each slide. 
Statistical analysis 

The data were analyzed by the Wilcoxon signed-ranks test using Statcel version 2.0 
(Seiunn-sya, Japan). P<0.05 was considered significant. Values are expressed as means ± SE. 

RESULTS 

SIP initiates intracellular signaling through the specific G protein coupled receptors; 
EDGl/SlPl, EDG3/S1P3, EDG5/S1P2, EDG6/S1P4 and EDG8/S1P5. To determine which 
SIP receptors were expressed in WI38 human lung fibroblasts, total RNA was reverse 
transcribed and amplified by PGR. Fig. 1 shows that the mRNAs for the SIP receptors 
EDGl/SlPl, EDG3/S1P3 and EDG5/S1P2 were expressed in the WI38 cell line. 

To explore the role of SIP in fibroblast transformation, we studied alpha-SMA protein 
expression by Western blotting and immunofluorescence microscopy. SIP induced 
alpha-SMA expression in a concentration-dependent manner in WI38 cells (Fig. 2A). As in 
Fig. 2B and C, immunofluorescence showed that the ratio of cells expressing alpha-SMA 
after SIP stimulation was significantly increased to 1 1.0 ± 3.10% (10 nM) and 12.5 ± 3.83% 
(100 nM) when compared to controls (7.53 ± 2.35%). 
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Fig. 1. Human lung fibroblasts WIS 8 express EDG receptors. 

RT-PCR was performed to examine mRNA expression of each EDG receptor in WI38 cells. 
The expression of mRNA for EDGl/SlPl, EDG-5/S1P-2 and EDG-3/S1P3 was detected in 
WI38 cells. As a control, a housekeeping gene GAPDH mRNA expression was seen. 

To investigate intracellular signaling pathways responsible for SIP- induced alpha-SMA 
expression in WI38 ceils, we examined the involvement of Gi by the use of pertussis toxin 
(PTX). We found that S IP-induced alpha-SMA expression was not inhibited by the 
pretreatment of cells with PTX (Fig. 3A). As in Fig. 3B and C, immunofluorescence showed 
that the ratio of cells expressing alpha-SMA was not changed by the pretreatment of cells 
with PTX (control vs. PTX; 6.88 ± 1.90% vs. 6.81 ± 2.07%). Significant increase of the ratio 
of cells expressing alpha-SMA after stimulation with 10 nM SIP was not changed by the 
pretreatment of cells with PTX (without PTX vs. with PTX; 10.20 ± 2.26% vs. 9.08 ± 
2.10%). TTius, PTX treatment was not able to block S IP-induced alpha-SMA expression in 
WI38 cells, suggesting that PTX-sensitive Gi is not involved in the induction of alpha-SMA 
expression by SIP. 

The Rho/Rho-kinase-dependent signaling pathway is one of the major pathways that are 
associated with SIP coupled receptors. We examined the involvement of Rho-kinase in 
S IP-induced alpha-SMA expression in WI38 cells using a Rho-kinase inhibitor, Y-27632. 
Western blot analysis demonstrated that Y-27632 pretreatment decreased the basal 
expression of alpha-SMA compared with the control (Fig. 4A). The pretreatment of cells 
with Y-27632 prevented an increase in alpha-SMA expression induced by SIP in WI38 cells 
(Fig. 4A). Also, immunostaining with anti-alpha-SMA showed that Y-27632 decreased the 
ratios of alpha-SMA positive cells in both control cells (7.50 ± 2.33% to 2.64 ± 0.76%) and 
S IP-treated cells (11.2 ± 3.03% to 2.39 ± 0.83%)(Fig.4B). These data indicate that 
Rho-kinase controls basal as well as S IP-induced alpha-SMA in lung fibroblasts. 
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Fig. 2. SIP stimulates alpha-SMA expression stimulated in lung fibroblasts. 

(A) Western blot analysis showed that the treatment of WI38 ceils with 10 and 100 nM SIP 
significantly increased alpha-SMA protein expression. (B) The ratios of alpha-SMA positive 
WI38 cells to total cell counts were statistically analysed. The ratio of cells expressing 
alpha-SMA was significantly increased by SIP stimulation. (C) Representative photos of WI38 
cells from each group immunostained with anti-alpha SMA are shown. 
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Fig. 3. PTX-sensitive Gi is not involved in S IP-induced alpha-SMA expression in lung fibroblasts. 
(A) Western blot analysis showed that the pretreatment of cells with PTX (100 ng/ml) did 
not inhibit alpha-SMA expression stimulated by SIP. (B) After immunofluorescence of 
alpha-SMA, the ratios of alpha-SMA positive WI38 cells to total cell counts were 
statistically analysed. The ratio of cells expressing alpha-SMA was significantly increased 
by SIP stimulation. This increase was not blocked by the pretreatment of cells with PTX. 
(C) Representative photos of W138 cells from each group immunostained with anti-alpha 
SMA are shown. 
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Fig.4 
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Fig. 4. Y-27632 inhibited S IP-induced fibroblast transformation. 

(A) Western blots of anti-alpha SMA. The pretreatment of cells with Y-27632 (10 ^M) 
significantly inhibited basal and S IP-induced alpha-SMA expression in WI38 cells. (B) The 
ratios of alpha-SMA positive WI38 cells to total cell counts were statistically analysed. The 
ratio of cells expressing alpha-SMA was significantly increased by Y-27632. (C) 
Representative photos of WI38 cells from each group immunostained with anti-alpha SMA are 
shown. 

DISCUSSION 

Fibroblasts produce collagens and play important structural roles in the connective 
tissues of various organs. Fibroblasts undergo transformation to myofibroblasts during 
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wound healing (4), as well as in inflammatory diseases such as hepatitis and nephropathy (7). 
Myofibroblasts that are characterized by high expression levels of alpha-SMA secrete more 
collagens at inflammatory interstitial sites during inflammation. 

Electron microscopy has shown that the numbers of cells with the ultrastructural features 
of myofibroblasts and smooth muscle cells are increased in asthmatics following bronchial 
allergen challenge (9). Carroll et al. reported that myofibroblast-like cells expressing SMA 
were detected in bronchi fi-om lung of a patient with fatal asthma (3). Elevated contents of 
TGF-beta and EGF in bronchoalveolar lavage fluid fi-om asthmatic airways are considered to 
potentially promote fibroblast transformation into myofibroblasts (29). Thus, fibroblast 
transformation is a key step in airway remodeling, but the precise mechanisms remain 
obscure. 

The bioactive sphingolipid, SIP, is a powerful inflammatory mediator that induces 
airway smooth muscle cell growth, contraction and cytokine secretion (1, 25). Nanomolar 
amounts of SIP stimulate the growth of airway smooth muscle cell and fiirther enhance 
DNA synthesis (1). However, few studies have demonstrated a role of SIP in the cell 
components involved in airway remodeling. It is reported that the concentration of SIP is 
increased to about 10 nM in bronchoalveolar lavage fluid and to nanomolar range in serum 
fi-om asthmatics (1, 20). Receptors for EDG appear to be fiinctional at nanomolar 
concentrations. For instance, the reported dissociation constant (Kd) for EDGl and the EC50 
of SIP are 2-30 nM and 1.5 nM, respectively (14, 15, 22, 28). Therefore, it is suggested that 
SIP in bronchoalveolar lavage fluid and serum is a potential mediator of airway 
inflammation. 

SIP is produced ubiquitously by many types of cells including activated platelets, mast 
cells and monocytes, and acts as both an extracellular and an intracellular signal. Whereas 
extracellular SIP acts as a ligand for EDG/SIP receptors and activates intracellular signaling 
pathways (22), intracellular SIP fimctions as a second messenger. Davaille et al. suggested 
that SIP of a higher (micromolar) concentration tends to induce antiproliferative properties 
and apoptosis whereas SIP of nanomolar amounts passes through the membrane and exert 
intracellular effects (5). Since SIP of sub-micromolar concentrations activates EDG 
receptors (6), we used 10 and 100 nM SIP, which is considered to be appropriate for 
studying the fimction of SIP at endogenous levels. 

The known members of the SIP receptor family are EDGl/SlPl, EDG5/S1P2, 
EDG3/S1P3, EDG6/S1P4 and EDG8/S1P5 (27). All SIP receptor subtypes are coupled to 
several heterotrimeric G proteins (24). EDGl/SlPl is singularly coupled to Gi, whereas 
EDG5/S1P2 and EDG3/S1P3 receptors bind not only to Gi but also to Gq and G^mz (27). 
Gi2/i3 is shown to be implicated in the control of cell shape, gene expression and cell growth. 
These responses result, at least in part, fi'om activation of the small G protein Rho (1 1,16). 
Ishii et al. recently generated mice that are null for S1P2 and for both S1P2 and S1P3, and 
found that Rho is activated (via G12/13) through S1P2/EDG5 and S1P3/EDG3 receptors in 
mouse embryonic fibroblasts (12). 

Rho proteins which are subfamily of Ras superfamily interacts with several effectors, and 
one of the best characterized Rho effectors is Rho-kinase (18). Rho-kinase is a 
serine-threonine kinase, which mediates many of the cyotskeletal effects of Rho including 
stress fiber formation. The regulation of alpha-SMA expression is studied recently, and the 
roles of Rho kinase and cytoskeleton have been revealing in several types of mesenchymal 
cell. Mack et al. have shown that the rat alpha-SMA promoter is regulated by actin 
polymerization in rat smooth muscle cells (17). In mesangial cells, it was demonstrated that 
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the actin cytoskeleton regulated alpha-SMA promoter activity and alpha-SMA expression 
(21). 

We found abundant EDGl/SlPl, EDG3/S1P3 and EDG5/S1P2 expression in the WI38 
cell line. In this study, we examined the involvement of Gi and Rho-kinase in SIP effects on 
lung fibroblasts by pharmacological inhibition using PTX and Y-27632, respectively. Our 
results showed that SIP induced alpha-SMA expression in lung fibroblasts by a pathway that 
was dependent on Rho-kinase, but was independent of PTX-sensitive Gi. These data indicate 
that Rho-kinase plays important role in the phenotypic change of lung fibroblasts into 
myofibroblast-like cells. Interestingly, Rho-kinase seems to control basal expression of 
alpha-SMA in lung fibroblast (Fig. 4), suggesting that Rho-kinase may be implicated in the 
maintenance of fibroblastic phenotype. Thus, we provide novel evidence that SIP stimulates 
alpha-SMA expression via Rho-kinase leading to the transformation of lung fibroblasts into 
myofibroblast-like cells which is an important step of airway remodeling in asthma. 

REFERENCES 

1. Ammit, A. J., Hastie, A.T., Edsall, L.C., Hoffman, R.K., Am rani, Y., Krymskaya, 
V.P., Kane, S.A., Peters, S.P., Penn, R.B., Spiegel, S., and Panettieri Jr., R.A. 2001. 
Sphingosine 1 -phosphate modulates human airway smooth muscle cell functions that 
promote inflammation and airway remodeling in asthma. FASEB J. 7:1212-4. 

2. Brewster, C.E., Howarth, P.H., Djukanovic, R., Wilson, J., Holgate, S.T., and 
Roche, W.R. 1990. Myofibroblasts and subepithelial fibrosis in bronchial asthma. Am. 
J. Respir. Cell Mol. Biol.3: 507-51 1. 

3. Carroll, N.G., Perry, S., and Green, F.H. 2000. Airway longitudinal elastic fiber 
network and mucosal folding in patients with asthma. Am. J. Respir. Crit. Care Med. 
161:244-8. 

4. Darby, I., Skalli, O., and Gabbiani, G. 1990. Alpha-smooth muscle actin is 
transiently expressed by myofibroblasts during experimental wound healing. Lab. 
Invest. 63:21-9. 

5. Davaille, J., Galliois, C, Habib, A., Li, L. Mallat, A., Tao, J., Levade, T., and 
Lotersztajn, S. 2000. Antiproliferative properties of sphingosine 1 -phosphate in human 
hepatic myofibroblasts. J. Biol. Chem. 275:34628-34633. 

6. Davaille, J., Li, L., Mallet, A., and Lotersztajn, S. 2002. Sphingosine 1 -phosphate 
triggers both apoptotic and survival signals for himian hepatic myofibroblast. J. Biol. 
Chem. 277: 37323-37330. 

7. Desmouliere, A., Darby, A., and Gabbiani, G. 2003. Normal and pathologic soft 
tissue remodeling: role of the myofibroblast with special emphasis on liver and kidney 
fibrosis. Lab. Invest. 83:1689-1707 

8. Elias, J. A., Zhu, Z., Chupp, G., and Homer, R.J. 1999. Airway remodeling in asthma. 
J. Clin. Invest. 104:1001-1006. 

9. Gizycki, M.J., Andelroth, E., Rogers, A.V., O'Byrne, P.M., and Jeffery, P.K. 1997. 
Myofibroblast involvement in the allergen-induced late response in mild atopic asthma. 
Am. J. Respir. Cell Mol. Biol. 16: 664-673. 

10. Global Initiative for Asthma 2002. NHLBI/WHO workshop report. Publication 
number 02-3659: 55. 

11. Gonda, K., Okamoto, H., Takuwa, N., Yatomi, Y., Okazaki, H., Sakurai, T., 
Kitamura, S., Sillard, R., Harii, K., and Takuwa, Y. 1999. The novel sphingosine 
1 -phosphate receptor AGR16 is coupled via pertussis toxin-sensitive and -insensitive G 
-proteins to multiple signalling pathways. Biochem. J. 337:67-75. 



25 



Y. URATAetal 



12. Ishii, I., Ye, X., Friedman, B., Kawamura, S., Contos, J.J., Kingsbury, M.A., Yang, 
A.H., Zhang, G., Brown, J.H., and Chun, J. 2002. Marked perinatal lethality and 
cellular signaling deficits in mice null for the two sphingosine 1 -phosphate (SIP) 
receptors S1P/LPB2/EDG5 and S1P/LPB3/EDG3. J. Biol. Chem. 277: 25152-25159. 

13. Jolly, P.S., Rosenfeldt, H.M., Milstien, S., and Spiegel, S. 2001. The roles of 
sphingosine- 1 -phosphate in asthma. Mol. Immunol. 38: 1239-45. 

14. Kon, J., Sato, K., Watanabe, T., Tomura, H., Kuwabara, A., Kimura, T., Tamama, 
K., Ishizuka, T., Murata, N., and Kanda, T. 1999.Comparison of intrinsic activities 
of the putative sphingosine 1 -phosphate receptor subtypes to regulate several signaling 
pathways in their cDNA-transfected Chinese hamster ovary cells. J. Biol. Chem. 274: 
23940-23947. 

15. Lee, M.J., Brooklyn, J. R., Thangada, S. , Liu, C. H., Hand, A. R., Menzeleev, R., 
Spiegel, S., and Hla, T. 1998: Sphingosine- 1-phosphate as a ligand for the G Protein 
-Coupled Receptor EDG-1. Science 279:1552-1555. 

16. Lee, M.J., Thangada, S., Claffey, K.P., Ancellin, N., Liu, C.H., Kluk, M., Volpi, M., 
Sha'afi, R.I., and Hla, T. 1999. Vascular endothelial cell adherence junction assembly 
and morphogenesis induced by sphingosine 1-phosphate. Cell 99:301-312. 

17. Mack, CP., and Owens, G.K. 1999. Regulation of smooth muscle alpha-actin 
expression in vivo is dependent on CArG elements within the 5 'and first intron 
promoter resions. Circ Res. 84:852-861. 

18. Matsui, T., Amano, M., Yamamoto, T., Chihara, K., Nakafuku, M., Ito, M., 
Nakano, T., Okawa, K., Iwamatsu, A., and Kaibuchi, K. 1996. Rho-associated 
kinase, a novel serine/theronine kinase, as a putative target for small GTP binding 
protein Rho. EMBO J. 15:2208-2216. 

19. National Institutes of Health, National Heart, Lung and Blood Institutes. 1997. 
Publication Number 97-4051: April 1-4. 

20. Okajima, F. 2001. Establishment of the method for the measurement of sphingosine 
1-phosphate in biological samples and its application for SIP research. Folia Pharmacol. 
Jpn. 118:383-388. 

21. Patel, K., Harding, P., Haney, L.B., and Glass, W.F. 2003. Regulation of the 
mesangial cell myofibroblast phenotype by actin polymerization. J. Cell. Physiol. 
195:435-445. 

22. Postma, F.R., Jalink, K., Hengeveld, T., and Moolenaar, W.H. 1996 
Sphingosuie- 1-phosphate rapidly induces Rho-dependent neurite reaction: action 
through a specific cell surface receptor. The EMBO Journal 15:2388-2395. 

23. PrieschI, E.E., Csonga, R., Novotny, V., Kikuchi, G.E., and Baumruker, T. 1999. 
The balance between sphingosine and sphingosine- 1-phosphate is decisive for mast cell 
activation after Fc receptor I triggering. J. Exp. Med 190:1-8. 

24. Radeff-Huang, J., Seasholtz, T. M., Matteo, R.G., and Brown, J. H. 2004. G protein 
mediated signaling pathways in lysophospholipid induced cell proliferation and survival. 
J. Cell. Biochem. 92: 949-966. 

25. Rosenfeldt, H.M., Amrani, Y., Watterson, ICR., Murthy, K.S., Panettieri Jr, R.A., 
and Spiegel, S. 2003.Sphingosine- 1-phosphate stimulates contraction of human airway 
smooth muscle cells. FASEB J. 13:1789-99. 

26. Sappino, S.P., Schurch, W., and Gabbiani, G. 1990. Differentiation repertoire of 
fibroblastic cells: expression of cytoskeletal protein as marker of phenotypic 
modulations. Lab. Invest. 63:144-161. 



26 



SIP INDUCES a-SMA EXPRESSION IN LUNG FIBROBLASTS 

27. Windh, R.T., Lee, M.J., HIa, T., and An, S., Barr, A. J., and Manning, D.R. 1999. 
Differential coupling of the sphingosine 1 -phosphate receptors EDGl, EGD3, and 
EDG5 to the Gi, Gq, G12 families of heterotrimeric G proteins. J. Biol. Chem. 274: 
27351-27358. 

28. Yamazaki, Y., Kon, J., Sato, K., Tomura, H., Sato, M., Yoheya, T., Okazaki, H., 
Okajima, F., and Ohta, H. 2000. EDG-6 as a putative sphingosine 1 -phosphate 
receptor coupling to Ca-H- signaling pathway, Biochem. Biophys. Res. Commun. 
268:583-589. 

29. Yonezaki, M., Moriyama, K., Shimokawa, H., and Kuroda, T. 1997. Transforming 
Growth Factor-betal modulates myofibroblastic phenotype of rat palatal fibroblasts in 
vitro. Experimental Cell Research 231:328-336. 



27 



STEM CELLS AND DEVELOPMENT 13:496-508 (2004) 
© Mary Ann Liebert, Inc. 



Original Research Report 

Cytoskeletal Rearrangement and Caspase Activation 
in Sphingosine 1 -Phosphate-Induced Lung Capillary 

Tube Formation 

L.A. LINZ-McGILLEM, J. MOITRA, and J.G.N. GARCIA 



ABSTRACT 

Angiogenesis is a multistep process involving the endothelial cell (EC) cytoskeleton in migration, pro- 
liferation, and barrier stabilization. Although precise intracellular pathways by which angiogenic 
tube formation occurs remain poorly understood, we speculated that interactions between the cy- 
toskeleton and apoptosis are involved and explored cytoskeletal rearrangement and caspase activa- 
tion in human lung microvascular EC capillary-like tube formation induced by sphingosine 1-phos- 
phate (Sph 1-P) and vascular endothelial growth factor (VEGF). Sph 1-P and VEGF enhance tube 
formation quantified by a Tube Immaturity Index (TII) generated from the ratio of cell number to 
tube length, with concomitant morphologic and actomyosin network changes. Angiogenesis was tem- 
porally grouped into three stages with early changes characterized by cortical actin localization, 
whereas midstage tube development demonstrated elongated EC with peripheral actin labeling with 
transcellular stress fibers. Late tube formation was characterized by broad actin distribution and 
presence of caspase-positive EC. Phosphorylated MLC immunoreactivity was present at all stages, 
suggesting that coordinate Rho kinase and MLCK involvement is important to Sph 1-P-induced cell 
motility; however, chemical inhibition of either MLCK or Rho kinase failed to alter early tube for- 
mation. To address whether gaps created by apoptosis expand the lumen, Sph 1-P-induced tubes 
were differentiated in the presence of caspase inhibitor z-Val-Ala-Asp-fluoromethylketone (zVAD- 
FMK). Capillary-like tube maturation, but not length, was decreased by zVAD-FMK treatment. 
These studies suggest that Sph 1-P may induce EC tube formation by regulating early cytoskeletal 
rearrangement, whereas EC apoptosis within capillary-like tubes is necessary for late stage Sph 
1-P-induced tube maturation and lumen formation. 



INTRODUCTION 

ANGIOGENESIS, OR NEW BLOOD VESSEL FORMATION, IS 
involved in multiple physiologic and pathologic 
processes, including wound healing, tumor growth, me- 
tastasis, and chronic inflammation. The multifaceted 
progression of angiogenesis involves the budding and 



branching of nascent capillary vessels from an existing 
capillary network (1) driven by receptor-mediated sig- 
naling pathways that initiate new vessel growth (2). An- 
giogenic differentiation may be induced by factors that 
drive chemotactic migration and facilitate liberation of 
endothelial cells (EC) from established monolayers with 
subsequent morphogenesis, migration, and proliferation. 
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resulting in nascent capillaries that are rather leaky and 

therefore not fully functional (3). The re-establishment 
of the integrity of the microcirculation is one of the final 
events of new blood vessel formation. Multiple factors 
enhance the barrier integrity of these newly formed ves- 
sels and impart functionality to them, the final feature of 
the angiogenic response (4,5), Several angiogenic factors 
alter vascular barrier function including vascular endo- 
thelial growth factor (VEGF) (6), angiopoietin-1 and an- 
giopoietin-2 (3), CXC chemokines (7,8), and, as we have 
recently shown, hepatocyte growth factor (9) and platelet 
phospholipids such as sphingosine 1 -phosphate (Sph 1- 
P) (4,10). Sph 1-P, the most potent EC chemoattractant 
in serum (5) and a complete angiogenic factor (5, 11, 12), 
induces EC migration and barrier stabilization/enhance- 
ment via a G-protein coupled receptor pathway linked to 
phosphatidylinosital-3-kinase/AKT/eNO synthase cas- 
cade which stimulates Rho family GTPase pathways and 
actin cytoskeleton rearrangement (12-16). 

The actin-based cytoskeleton is a complex array of pro- 
teins involved in multiple steps of the angiogenic pro- 
cess, including endothelial migration, barrier regulation, 
and apoptosis. During EC migration and angiogenesis, 
the dynamics of the cytoskeleton and its connections to 
underlying cell-cell and cell matrix junctions play an 
important role in response to Sph 1-P and VEGF stimu- 
lation. Cytoskeletal remodeling can destabilize intercel- 
lular junctions and produce lamellipodia and filopodia, 
cytoplasmic extensions consisting of polymerized actin 
that serve to extend the cell in the direction of migration 
during the early stages of angiogenesis (17). Cell motil- 
ity is controlled, in part, by phosphorylation of the 20- 
kD myosin light chain (MLC) on Ser-19 and Thr-18 
residues catalyzed by Ca^'^/calmodulin-dependent MLC 
kinase (MLCK) with tissue-specific contractile function 
and an increase in actin-dependent myosin ATPase ac- 
tivity (18-20). Phosphorylation of MLC triggers myosin 
ATPase activity and is important for tension develop- 
ment, paracellular gap formation, and EC barrier dys- 
function (21). Endothelial cell MLCK (EC MLCK) is 
dramatically up-regulated by the serine protease throm- 
bin, an important agonist in coagulation, angiogenesis, 
and inflanmiatory responses (22), and is essential for 
VEGF-induced EC migration (23), serum-induced EC 
proliferation, and Sph 1-P-mediated EC barrier enhance- 
ment (24). 

Maturation of a capillary tube includes formation of a 
central lumen, and the mechanism of lumen development 
within the nascent vessel, or tube formation, is poorly un- 
derstood, but may involve the generation and fusion of 
small gaps in the cords of endothelial cells (25). Pro- 
grammed cell death is a process that occurs during an- 
giogenesis, is linked to cytoskeletal activation (26-28), 
and may contribute to expansion of the lumen within the 
solid cord of cells (25,29). The space vacated by apop- 



totic cells is incorporated into, and expands, the nascent 

lumen generated by the fusion of the other small gaps 
(25,29,30). The apoptotic cascade is a tightly controlled 
process that acts as a regulator of angiogenesis by prun- 
ing the microvasculature (31) and involves a complex 
balance between pro-survival signals, including growth 
factors and extracellular matrix molecules, versus 
proapoptodc stimuli such as tumor necrosis factor-a 
(TNF-a), Fas, and protease products and soluble proteins 
(see ref. 32 for review). The role of apoptosis, specifi- 
cally in microvascular lumen formation, has not been 
widely studied, but apoptotic cells have been observed in 
developing capillary- like tubes in vitro (30,33-35) where 
individual EC in the interior of a developing capillary- 
like cord may be receiving fewer signals from the sur- 
rounding extracellular matrix (ECM) that are not suffi- 
cient for survival (30). Increasing evidence suggests that 
the actin cytoskeleton and associated proteins are impor- 
tant to the process of apoptosis by regulation of intra- 
cellular signaling or transmission of death messages to 
downstream effectors such as caspases. Specifically, cas- 
pase 3 has been implicated in the stress- activated apop- 
totic cascade that participates in the modulation of hu- 
man lung microvascular angiogenesis (35). 

Cytoskeletal dynamics are linked to both the apoptotic 
cascade and angiogenic pathways. MLCK activation 
drives actomyosin dynamics and caspase activation re- 
quired for the apoptosis and is crucial for the membrane 
blebbing that occurs during apoptosis induced by serum 
deprivation (36-38). TNF-a treatment induces dramatic 
actin filament rearrangement to form extensive stress 
fibers with MLCK and caspase-8 aligned along these 
stress fibers and EC MLCK is itself a substrate for cas- 
pase cleavage during apoptosis (26). TNF-a-induced cas- 
pase-8 activity was significantly reduced by inhibition of 
MLC phosphorylation (ML-7) (38). 

Angiogenesis in the pulmonary microcirculation in- 
volves a major contribution by the bronchial circulation 
and is triggered by multiple factors, including infiam- 
matory injury, hypoxia, or tumorigenesis (39-41). There 
is evidence that pathologic neovascularization is the re- 
sult of an imbalance in regulation of signaling factors that 
induce or inhibit capillary formation. In the case of 
chronic pulmonary fibroproliferative disorders, neovas- 
cularization is thought to occur in part as a result of over- 
expression of an angiogenic CXC chemokine and down- 
regulation of an opposing, angiostatic CXC chemokine 
(8,42). To date, there has not been an extensive study of 
the signaling and regulation of lung microvascular endo- 
thelial cell cytoskeletal dynamics during angiogenesis. In 
this study, we used a novel method of quantitation of tube 
formation in Sph 1-P-stimulated lung endothelium, to de- 
fine temporally the exact role of actomyosin rearrange- 
ment and examine caspase activation in Sph 1-P- and 
VEGF-induced capillary-like tube and lumen formation. 
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MATERIALS AND METHODS 

Reagents and cell culture 

Basement membrane matrix and growth factor-reduced 
(GFR) basement membrane matrix (Matrigel) was pur- 
chased from BD Biosciences (Palo Alto, CA). Sph 1-P was 
purchased from Sigma (St. Louis, MO) and reconstituted 
in MeOH at a stock concentration of 100 mM, for use at 
500 nM. VEGF (Calbiochem, San Diego, CA) was re- 
constituted in 0.1% bovine serum albumin (BSA) in phos- 
phate-buffered saline (PBS) at a stock concentration of 10 
/ig/ml for use at 100 ng. Unless otherwise stated, human 
lung microvascular (HMLV) endothelial cells were grown 
at 37°C in 5% carbon dioxide in endothelial growth 
medium (EGM-2) with 2% fetal bo-vine serum (PBS) 
commercially obtained from Clonetics (Walkersville, 
Maryland) and used between passages 6-9. 

In vitro angiogenesis assay 

Because angiogenesis can be modeled in vitro using an 
established method of culturing ECs on a basement mem- 
brane matrix (Matrigel) (43), we coated glass coverslips 
with a thin layer (0.250 ml) of Matrigel, which was al- 
lowed to gel for 30 min at 37'*C before use. The growth 
factors contained in Matrigel Matrix include EGF (0.7 
ng/ml), basic fibroblast growth factor (bPGF) (<0. 1-0.2 
pg/ml), nerve growth factor (NGF) (<0.2 ng/ml), platelet- 
derived growdi factor (PDGF) (12 pg/ml), IGF-1 (16 
ng/ml), and transforming growth factor-/3 (TGF-/3) (2.3 
ng/ml). The growth factors in GFR-Matrigel have been re- 
duced to lower levels, epidermal growth factor (EGF) 
(<0.5 ng/ml), minimal bFGF (<0. 1-0.2 pg/ml), NGF 
(<0.2 ng/ml), PDGF (<5 pg/ml), insulin-like growth fac- 
tor (IGF-1) (5 ng/ml), and TGF-/3 (1.7 ng/ml). When the 
matrix had solidified, endothelial cells were seeded in mul- 
tiple 35-mm dishes at a density of ~ 1 .5-2 X 10^ cells per 
dish. After plating, the cells were incubated in 5% CO2 at 
37*'C for a period of 1-12 h before fixation and process- 
ing for immunofluorescence. MLC kinase inhibition as- 
says included ML-7 hydrochloride (10 ^tm) (Calbiochem). 
Caspase inhibition angiogenesis assays included Sph 1-P- 



induced EC tubes that were differentiated in the presence 
of the caspase inhibitor z-Val-Ala-Asp-fluoromethylke- 
tone (zVAD-FMK (100 yM)) (Sigma, St. Louis, MO).The 
purpose of the thin-layer Matrigel model used in this study, 
as opposed to other more commonly used three-dimen- 
sional matrix models (35,44-46) was to facilitate high 
magnification immunofluorescence imaging of changes in 
the EC cytoskeleton during angiogenesis. 

Immunofluorescence assay 

At specific intervals, EC were washed three times in 
PBS, fixed for 15 min in 3.9% formaldehyde in PBS, and 
washed three more times in PBS. Cell membranes were 
permeabilized with 0.1% Tween in PBS for 10 min fol- 
lowed by three washes in PBS in preparation for im- 
munofluorescence labeling. Distribution of myosin light 
chain (MLC) kinase activity within the EC cytoplasm was 
detected using a specific antibody for Ser-19/Thr-18 
phosphorylated MLC (Cell Signaling, Beverly, MA) 
as we have previously described (10,26). Filamentous 
actin was labeled with rhodamine-conjugated phalloidin 
(Sigma). Chromosomal DNA was labeled with a 4',6-di- 
amidino-2-phenylindole (DAPI), dimethylsulfoxide stain 
(Molecular Probes, Eugene, OR). The glass coverslips 
were then mounted on glass slides using ProFade Mount- 
ing medium (Molecular Probes), sealed with clear nail 
polish, and examined with a Nikon TE2000 inverted mi- 
croscope equipped for epifluorescence and digitally im- 
aged using a Spot Camera (Diagnostics Instruments, Ster- 
ling Heights. MI). 

Quantification of tube formation 

Capillary-like tube formation was evaluated by ex- 
amination with a Nikon TE2000 inverted microscope 
equipped for epifluorescence and digitally imaged with 
a Spot Camera (Diagnostics Instruments). For each ex- 
perimental condition, at least 20 fields of view were im- 
aged, which often included multiple capillary-like tubes. 
Capillary-like tube length was calculated by using the 
Spot Camera software to make a linear measurement 
starting and ending at the points where the capillary-like 



• — 

FIG. 1. Sph 1-P induces capillary- like tube formation. Fluorescence labeling of filamentous actin (red) and nuclear chromatin 
(DAPI) in EC plated on GFR-Matrigel (6 h) revealed thai in the absence of Sph l-P and serum (A) EC form truncated capillaiy- 
like tubes that are highly multicellular {inset and arrowheads). Incubation in 2% serum and vehicle-stimulated EC to form slightly 
longer tubes with fewer, but more elongated, EC (B, inset and arrowhead). Formation of capillary-like tubes was visibly enhanced 
by addition of Sph 1-P (500 nM) in the absence (C, inset, arrowhead) and presence of serum (D, inset, arrowhead), which resulted 
in longer tubes with fewer, more elongated cells forming extensive interconnecting capillary-like cords of cells. Bar, 100 /i.m. 

FIG. 2, VEGF induces capillary-like tube formation. Control EC induced to differentiate by plating on GFR-MaUigel in the 
absence of VEGF and 2% serum form multicellular uiincated capillary-like tubes (A, inset and arrowhead). Induction in 2% 
serum and vehicle stimulated EC to develop slightly longer tubes with fewer, but more elongated EC (B, inset and arrowhead). 
Addition of VEGF in the absence (C, inset and arrowhead) and presence of serum (D, inset and arrowhead) resulted in longer 
tubes with fewer, more elongated cells. Bar, 100 iim. 
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tube intersects perpendicularly with another capillary- 
like tube. Effects of Sph 1«P and VEGF on tube length 
and VEGF Tube Immaturity Index (TH) was assessed us- 
ing the Kruskal-Wallis nonparametric statistical test and 
expressed as ranked mean tube lengths. The number of 
EC that have been incorporated into the tubes was as- 
sessed by counting DAPI-labeled nuclei. The capillary- 
like tube length and the number of EC nuclei are used to 
calculate a cell numberrtube length ratio, which is used 
to quantify EC capillary-like tube maturation and ex- 
pressed as a Tn. A higher ratio reflects a higher number 
of EC in a short tube, suggesting that the tube is less ma- 
ture, and a lower ratio reflects a lower cell number in a 
longer tube, suggesting a more mature tube. 



RESULTS 

Sph 1-P and VEGF induce significant increases 
in human lung endothelial cell tube formation 

To study the effect of Sph 1-P on capillary-like EC 
tube formation, we modified the basement membrane- 
based in vitro assay of Passaniti et al. (43) and plated 
HLMV EC on a thin layer of Matrigel matrix (BD Bio- 
sciences) containing angiogenic factors that stimulate EC 
differentiation into a complex network of elongated cap- 
illary-like tubes within 12 h (35). In this Matrigel two- 
dimensional angiogenesis model, the EC tubes are not 
embedded in a matrix and therefore do not readily form 
a three-dimensional lumen. The presence of a central 
channel within the branches of elongated cord of EC is 
a surrogate for a mature capillary structure. 

To focus on the specific angiogenic effect of Sph 1-P 
on capillary-like tube formation (and not growth factors 
within Matrigel), growth factor-reduced (GFR-) Matrigel 
was used in these studies (see Materials and Methods). 
EC were plated in the presence of 500 nM of Sph 1-P on 
GFR-Matrigel and compared to capillary-like tubes 
grown from EC cells plated on GFR-Matrigel in the pres- 
ence of vehicle only. Figure 1 delineates the individual 
and combined effects of serum and Sph 1-P on capillary- 
like tube growth. Low-magnification immunofluores- 
cence images of EC actin filaments and cell nuclei stained 
with rhodamine-conjugated phalloidin and DAPI, re- 
spectively, show that EC incubated under control condi- 
tions (without Sph 1-P) form truncated capillary-like 
tubes that are highly multicellular (Fig. lA). Incubation 
in 2% serum in the absence of Sph 1-P stimulated EC 
(Fig. IB) to form longer tubes with fewer, but more elon- 
gated, EC, which appear to be similar in length and cell 
number to those that have been induced by Sph 1-P in 
the absence of serum (Fig. IC). Formation of capillary- 
like tubes was visibly enhanced by the combination of 
Sph 1-P and 2% serum (Fig. ID). 



These results were compared to the effect of VEGF, a ma- 
jor factor m vasculogenesis and angiogenesis (6,17). Control 
tubes formed in GFR-Matrigel in the absence of VEGF/2% 
serum are short and highly multicellular (Fig. 2A). In com- 
parison, EC tubes induced by 2% serum alone are slighdy 
longer than control tubes (Fig. 2B). VEGF-induction in the 
absence of serum produces capillary-like tubes with more 
elongated EC (Fig. 2C). Tubes induced with VEGF in the 
presence of 2% serum ^pear to be longer and contain fewer 
EC than tubes induced with vehicle only (Fig. 2D). 

Quantification of Sph 1-P and VEGF-induced EC 
tube formation and maturation 

Currently, there is no established standard methodol- 
ogy for the quantification of various in vitro angiogene- 
sis assays, (35,43-47). We employed computer software 
imaging tools to measure the length of developing tubes 
in low-magnification fluorescence images. The effect of 
Sph 1-P on tube growth after 6 h of incubation was sta- 
tistically assessed and expressed as ranked mean tube 
lengths (Fig. 3A). The longest tubes were formed by 
HLMV EC in the presence of Sph 1-P and 2% serum 
with a significantly higher mean rank (p < 0.05) than 
tubes induced with Sph 1-P alone, suggesting that Sph 1- 
P and serum act synergistically in inducing angiogene- 
sis. Vehicle-treated capillary-like tubes which develop 
without Sph 1-P or 2% serum are significantly shorter 
than Sph 1-P/serum-induced tubes {p < 0.001). Sph 1-P 
induction in the presence of serum significantly increases 
the overall length of control developing tubes by -^28%. 

It is clear that EC tube development and maturation is 
not fully represented by tube length measurements alone, 
because the number of cells that compose the nascent cap- 
illary-like tubes arc not considered. While a solid standard 
for assessing tube maturity has not yet been proposed, we 
expressed the development/maturation of angiogenic tubes 
as the ratio of cell nuclei number (contained within the tube) 
to tube length, a putative TQ. Increased Til reflects an in- 
creased number of EC in a short tube, suggesting that the 
capillary-like tube is less mature, and a decreased TII re- 
flects a reduced cell number in a longer tube, indicating a 
more mature tube (Fig. 3B). The average Til for Sph 1-P- 
induced tubes in the presence of 2% serum at 6 h post-plat- 
ing (25.6 ± 1.1) is significantly lower {p < 0.05) than con- 
trol tubes without serum (35.6 ± 1.9) or 2% serum alone 
(31.5 ± 1,7). Induction with Sph 1-P and 1% serum de- 
creases the Tn ratio by —28% over control Sph 1-P-in- 
duced tubes formed in the absence of 2% serum (32.2 ± 
2.1) did not achieve a significantly higher Til than control 
tubes formed in the presence of serum only. 

We next quantitatively assessed development of cap- 
illary-like tubes in the presence of VEGF and 2% serum 
after 6 h of incubation (Fig. 4A). Similar to Sph 1-P, cap- 
illary-tike tube lengths of EC induced to differentiate in 
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FIG. 3, Sph 1-P enhances EC capillary-like tube length and 
formation. (A) Immunofluorescence images of EC capillary- 
like tubes (6 h) were imaged digitally, and their length was 
gauged by using software to measure the distance between the 
ends of the capillary-like tube, which intersected with the 
branch point of another capillary-like tube. Significance was 
calculated using the Kruskal-Wallis nonparameuic statistical 
test. The effect of Sph 1-P on tube growth was assessed and 
expressed as ranked mean tube lengths. The mean rank of Sph 
1-P- and 2% serum-induced EC tube lengths (264) was signif- 
icantly higher (*, p < 0,05) than tubes induced with Sph 1-P 
alone (202). Capillary-like tubes that develop in the absence of 
Sph 1-P or 2% serum (153) are significantly shorter than Sph 
1-P/ serum induced tubes (+. p < 0.001). (B) EC TII calcu- 
lated from EC nuclei number: tube length ratios were used to 
express EC tube maturation numerically during Sph 1-P-stim- 
ulated angiogenesis. The average TII for EC tubes induced by 
Sph 1-P in the presence of 2% serum (25.6 ± Ll) is signifi- 
cantly lower (*, p < 0.05) than TII for EC capillary-like tubes 
that developed by incubation with vehicle and serum (31.5 ± 
1.9) or vehicle alone (35.6 ± 1.9). Induction with Sph 1-P and 
2% serum decreases the TII by -28%. Sph 1-P-induced tubes 
formed in the absence of 2% serum (32.2 ±2.1) were not sig- 
nificantly more developed than conQ*ol-induced tubes formed 
in the presence of serum only (31.5 ± 1.9) or in the absence of 
serum and without Sph 1-P (35.6 ± 1.9). 

the presence of VEGF and 2% serum had a mean rank 
that is significantly larger {p < 0.001) than EC tubes, 
which were VEGF-induced in the absence of 2% serum. 
Control capillary-like tubes induced with 2% serum dis- 
played a tube length mean rank significantly higher (p < 
0.001) than the mean rank of control tubes developed in 
the absence of either serum or VEGF. 



Evidence of synergistic enhancement of tube matura- 
tion by VEGF and 2% serum is supported and reflected 
in the TII calculated from measurements of low-magni- 
fication inmiunofluorescence images. The rank mean of 
VEGF- and 2% serum-induced capillary-like TII is sig- 
nificantly lower (p < 0.05) than tubes induced by VEGF 
only, 2% serum only, or in the absence of both VEGF 
and 2% serum (Fig. 4B). Control capillary-like tubes that 
developed in the absence of both VEGF and 2% serum 
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FIG. 4. VEGF augments EC capillary-like tube growth and 
formation. (A) Measurement of immunofluorescent digital im- 
ages revealed that VEGF- and serum-induced capillary-like 
tube length have a mean rank of 562, which is significandy 
lai;ger (*, p < 0.001) than EC tubes that were VEGF-induced 
without 2% serum (479). Control vehicle-induced EC capillary- 
like tubes without serum (379) had a significantly lower (+, 
p < 0.001) length mean rank than vehicle-induced EC capil- 
lary-like tubes incubated with serum (464). As above, signifi- 
cance was calculated using the Kruskal-WalHs nonparametric 
statistical test. (B) TII was calculated for VEGF-stimulated EC 
tube maturation and expressed as mean ranks, which were an- 
alyzed for significance. The Til rank for EC tubes induced by 
VEGF in the presence of 2% serum (433) is significantly lower 
(*, p < 0.05) than ratios for EC capillary-like tubes diat devel- 
oped by incubation with vehicle and serum (493) or vehicle 
alone (508). VEGF-induced tubes formed in the absence of 2% 
semm (489) were not significandy more developed than con- 
trol-induced lubes formed in the presence of serum only (493) 
or in the absence of serum and without VEGF (508). VEGF is 
sufficient to induce capillary-like tube formation in EC, but tube 
development is increased by the additive effect of 2% serum 
and VEGF. 
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are not significantly more mature than VEGF-induced 
tubes or those that were induced by 2% serum only. 
VEGF is sufficient to induce capillary-like tube forma- 
tion in HLMV EC, but tube development appears to be 
increased by the additive effect of 2% serum and VEGF. 

Actomyosin rearrangement during Sph l-P- 
induced capillary-like tube formation 

Previous studies have highlighted the role of actin fil- 
ament network rearrangement during capillary assembly 
in endothelial cells (29). Rhodamine-conjugated phal- 
loidin was used to label filamentous actin to detect cy- 
toskeletal alterations in Sph 1-P-induced pulmonary EC. 
In early-stage tube formation (1-4 h post plating), Sph 
1-P stimulated EC to form small groups of well-spread 
cells edged by wide, actin-filled lamellipodia, actin dy- 
namics typical of Rac activation (48) (Fig. 5). Immuno- 
fluorescence assays using an antibody specific for MLC 
that have undergone Ser-19/Thr- 18 phosphorylation were 
performed to determine the subcellular localization of 
phosphorylated MLC as evidence of MLCK/Rho kinase 
activity. During early-stage tube formation, Ser-19/Thr- 
18 phosphoMLC labeling appears to be concentrated in 
the perinuclear area (Fig. 5A, fluorescein). At the mid- 
dle stage (5-8 h post plating), the EC have elongated and 
formed short cords of EC with filamentous actin con- 
centrated at the EC peripheries. Ser-19/Thr-18 phospho- 
MLC co-localizes with the peripheral actin filaments 
(Fig. 5B). Although the majority of the cells only display 
minimal actin-containing stress fibers evident in the cen- 
tral cytoplasm, a subpopulation of cells does contain 
stress fibers. Ser-19/Thr-18 phosphoMLC labeling did 
co-localize with those stress fibers that were present, 
which suggests that MLC kinase/Rho kinase is regulat- 
ing actomyosin dynamics in a population of the tube- 
forming EC (Fig. 5C, arrows, inset). 



In late tube formation (>12 h), cords of EC compose 
elongated capillary-like tubes in a complex branching 
network with su-ong actin labeling at the periphery, as 
well as throughout the cytoplasm accompanied by Ser- 
19/Thr-18 phosphoMLC labeling. Immunofluorescence 
images reveal the presence of central gaps or channels 
suggestive of a lumen within a subset of the elongated 
capillary-like tube (Fig. 5D, arrow, inset). 

The presence of Ser-19/Thr-18 phosphoMLC labeling 
in each stage of angiogenesis suggests that EC MLCK 
activities are important effectors for cytoskeletal dynam- 
ics during tube formation. To explore further the possi- 
ble role of MLC kinase in Sph 1-P-induced tube forma- 
tion, EC were induced to differentiate on GFR-Matrigel 
in the presence of Sph 1-P and ML-7, a selective inhib- 
itor of MLCK. Tube formation was assessed at 6 h post 
plating, and actin filaments were labeled with rhodamine- 
conjugated phalloidin. The effect of ML-7 inhibition of 
MLC kinase on early Sph 1-P-induced HLMV EC tube 
immaturity was negligible (34.5 ± 1.3 vs. 34.8 ± L3) 
with no evidence of inhibition of tube growth and matu- 
ration (<1.0%) compared to control tubes due to reduc- 
tion of MLCK activity (Table 1). We also determined the 
role of Rho kinase activity in cytoskeletal changes that 
bring about EC migration, proliferation, and elongation 
by inducing cells with Sph 1-P in the presence of Y- 
27632, an inhibitor of Rho kinase. The effect of attenu- 
ation of Rho kinase activity on early Sph 1-P-induced EC 
tube immaturity was also negligible (26.1 ±0.7 vs. 
26.0 ± 1 .0) with no evidence of inhibition of tube growth 
and maturation (<0.5%) due to reduction of MLCK ac- 
tivity. Although MLCK, and possibly Rho kinase, ap- 
pears to be active during tube formation due to the pres- 
ence of diphosphorylated MLC within the cytoplasm of 
EC during tube formation, inhibition of its activity does 
not reduce the ability of EC to proliferate, elongate, and 
migrate in early capillary-like tube formation. 



FIG. 5. Distribution of Ser-19/Thr-18 phosphoMLC and filamentous actin in Sph 1-P-induced EC capillary-like tube forma- 
tion. Immunofluorescence assays reveal that early tube formation (1-4 h) is characterized by broad lamellipodia at the cell pe- 
riphery filled with rhodamine-phalloidin-labeled filamentous actin (red) and Ser- 19/Thr-1 8 phosphoMLC antibody labeling (green) 
was concentrated in the perinuclear area (A). In the middle stage of tube formation (5-8 h), EC have elongated to form cords of 
cells with thinning actin filaments at the EC peripheries. Ser-19/Thr-18 phosphoMLC labeling remains diffuse in the cytoplasm 
(green), but also is co-localized along peripheral actin bands (B, insets arrowheads). Only minimal actin-containing stress fibers 
were evident, but those that were present did co-localize with phosphoMLC (C, inset, arrowheads). In late tube formation (9-12 
h), EC were arranged in long capillary-like tubes (D) with strong actin labeling at the periphery, as well as throughout the cyto- 
plasm accompanied by Ser-19/Thr-18 phosphoMLC labeling. Intercellular gaps were visible between EC suggestive of nascent 
lumen formation (D, inset, arrows). Bar, 10 fxm, 

FIG. 6. Inhibition of caspase activity decreases the number of apoptotic EC within late stage capillary-like cords. Sph 1-P-in- 
duced EC were plated on GFR-Matrigel mauix, challenged with 100 /iM of caspase inhibitor z-Val-Ala-Asp-fluoromethylketone 
zVAD-FMK and immunolabeled for vimentin intermediate filaments (green), activated caspase 3 (red), and DAPI (blue). Con- 
trol Sph 1-P-induced EC are arranged in elongating cell clusters (A, vimentin and DAPI), do not show evidence of caspase ac- 
tivation (B) in early stages of angiogenesis (--4 h), ConU-ol EC capillary-like tubes at 15 h post-plating contained EC (C), which 
stained positively for activated caspase-3 (D, red). EC tubes that differentiated in the presence of zVAD-FMK appeared to con- 
tain a greater number of EC than control capillaiy-like tubes (E) and activated caspase-3-positive cells were notably absent (F). 
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Programmed cell death contributes to the 
maturation ofSph l-P-induced tube formation 

Apoptosis, or programmed cell death, has been sug- 
gested to participate in the development of a central lumen 
in tube formation by creating gaps within the solid cord of 
cells (25,35). We assessed the extent of caspase activation 
in Sph 1-P-induced EC tube maturation by immunoreac- 
tivity of activated caspase*3, a downstream executioner 
caspase (Fig. 6). The specific inhibitor of activated cas- 
pases, z-Val-Ala-Asp-fluoromethylketone (zVAD-FMK), 
was used to assess the role of apoptosis on tube maturity. 
Immunofluorescence images revealed that caspase acti- 
vation is not evident at early stages (-^4 h) of angiogene- 
sis (Fig. 6A,B). In late Sph 1-P-induced tube formation 
(-^15 h) multiple, elongated EC labeled with a vimentin- 
specific antibody (Fig. 6C) and a subpopulation of cas- 
pase-positive EC were present in the capillary-like tube 
(Fig. 6D). In contrast, zVAD-FMK-treated capillary-like 
tubes contained multiple elongated EC (Fig. 6E), which 
did not display activated caspase-3 labeling (Fig. 6F), con- 
sistent with inhibition of caspase-mediated apoptosis. 
These data suggest that caspase-mediated apoptosis is im- 
portant for late-stage tube development and maturation, 
and they have prompted further study and quantification. 

To assess the role of apoptosis quantitatively in late- 
stage tube and lumen formation, EC were stimulated to 
differentiate with Sph 1-P in the presence of zVAD-FMK 
for 15 h followed by fixation and labeling for filamen- 
tous actin and DAPI (Fig. 7 A). The length of Sph 1-P- 
induced capillary-like tubes was not significantly atten- 
uated by zVAD-FMK treatment (312.5 ± 6.7 /im vs. 
326.1 ± 6.7 iim). Control tubes that were serum-induced 
had an average length of 284.5 ± 8.2 /xm, which was 
slightly reduced to 257.8 ± 5.3 ixm by treatment with 
zVAD-FMK but did not reach statistical significance. 

Although zVAD-FMK did not significantly decrease 
the length of HLMV EC tubes, the effect of caspase in- 
hibition on late-stage tube maturation was evident (Fig. 
7B). Sph 1-P-induced tubes in the absence of zVAD- 
FMK (15 h) demonstrated a Til of 20.4 ± 0.7 which 
significantly increased to 29.9 ± 0.9 when challenged 
with zVAD-FMK {p < 0.001)(see Table 1). The TLI for 
capillary-like tubes that were formed in the presence of 
serum only (23.7 ± 0.9) was increased to 33.0 ± 1.0 by 
zVAD-FMK ip < 0.001) consistent with a role of apop- 
tosis in complementary models of angiogenesis. In fact, 
inhibition of caspase activity and apoptosis reduced tube 
maturation by —1/3 (32%). 



DISCUSSION 

We first reported the direct effect of Sph 1-P on en- 
dothelial cell activation (49) and later defmed Sph 1-P as 
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FIG. 7. Apoptosis does not affect EC capillary-like tube 
length, but contributes to the maturation of EC capillary-like 
tubes. (A) EC were stimulated to differentiate with Sph 1-P in 
the presence of zVAD-FMK and 2% serum (15 h). Capillary- 
like tube length was measured and compared to the length of 
tubes that were Sph 1-P-induced in the absence of zVAD-FMK. 
Inhibition of caspase activity with zVAD-FMK did not signif- 
icantly attenuate tube length (312.5 ± 6.7 /im) compared to the 
lengths of Sph 1-P-induced conu-ol tubes (326.1 ± 6.7 /xm). 
Control tubes that were induced by 2% serum had an average 
length of 284.5 ± 8.2 >i,m, which was slightly reduced to 257.8 
by treatment with zVAD-FMK. (B) The average Til for con- 
U-ol Sph 1-P-induced tubes at 1 5 h post-plating (20.4 ± 0.7) was 
significantly increased to 29.9 ± 0.9 by treatment with zVAD- 
FMK (*, p < 0.001). These results show that inhibition of cas- 
pase activity and apoptosis increases the TII, indicative of re- 
duced tube maturation. TII for HLMV EC capillary-like tubes 
that were formed in the presence of serum only (23.7 ± 0.9) 
was increased to 33.0 ± 1.0 by zVAD-FMK treatment, a sig- 
nificant alteration (+, p < 0.001). 

the most potent chemoattractant in serum (5) and a com- 
plete angiogenic factor (14,50). Sph 1-P is highly effec- 
tive at stimulating cellular proliferation, migration, and 
changes in the cytoskeleton (5,23,51-53) via binding to 
the Edg family of receptors on the endothelial surface 
(4,13), which begins an intracellular signaling cascade. 
A synthetic peptide derived from the intracellular loop of 
Edg3 receptor is able to induce angiogenesis, an effect 
that was enhanced in a synergistic effect with Sph 1-P 
(54). The mtracellular pathways involved in cytoskeletal 
rearrangement and resulting morphology and migration 
changes are not completely elucidated. Recent gene ex- 
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Table 1. Effects of Pharmacologic Antagonists on 
Sph 1-P-Induced Tube Maturation 





ML-7 


Y-27632 


zVAD-FMK 


Percent increase tube 


0.8% 


0.4% 


31.8% 


Inunaturity index 









HLMV EC were plated on GFR-Matrigel and induced to 
differentiate with Sph 1-P in the presence of ML-7 (10 /jtm), 
an MLC kinase inhibitor, Y-27632 (10 /im), an inhibitor of Rho 
kinase, or zVAD-FMK (100 /nm), a specific inhibitor of capase 
activity. Reduction of MLC kinase activity via ML-7 did not 
increase the average TU (<1%) compared to control capillary- 
like tubes {n = 3). Inhibition of Rho kinase activity also did 
not increase the average tube immaturity index (<1%) com- 
pared to control Sph 1-P-induced EC capillary-like tubes 
(rt = 3). Average tube immaturity was increased (>30%) by 
zVAD-FMK inhibition of caspase activity in developing Sph 
1-P-induced capillary-like tubes. 



pression studies have shown that the Edg-1 receptor is 
enriched in isolated adult mouse lung endothelial cells 
(55). Regardless of the angiogenic factor involved, the 
molecular mechanisms underlying tube formation and 
elongation remain poorly understood. In vivo experi- 
ments show that Sph 1-P treatment of mice with im- 
planted Matrigel plugs increased new vessel formation 
(14). Furthermore, targeted deletion of the Edg/Sph 1-P 
receptor showed embryonic lethality due to vascular leak- 
age as well as a defective migration response in the mu- 
tant cells (56), More recently, we have shown that Sph 
1-P has proven to have a protective effect on endothelial 
cell barrier function in vivo (57), which most likely in- 
volves activation of the actin network to facilitate re- 
modeling of the cytoskeleton (10,58). 

Our goal for the current study was three-fold: (i) to 
quantitate tube formation in Sph 1-P-stimulated lung en- 
dothelium; (ii) to characterize cytoskeletal rearrangement 
during tube maturation; and (iii) to assess the inhibition 
of apoptosis on tube maturity. Current methods of an- 
giogenesis quantification are varied, and can include 
measurement of tube length, tabulation of tube branch 
points, measurement of hemoglobin content, and assess- 
ment of tube area. Although this two-dimensional Ma- 
trigel angiogenesis assay was carried out to facilitate high 
magnification imaging of cytoskeletal changes during 
tube formation, it provides ideal images of linear capil- 
lary-like tubes for length measurement and tabulation of 
DAPI labeled nuclei. We then incorporated the number 
of EC in relation to the tube length to express the over- 
all maturation of HLMV EC capillary-like tube in a TU. 
A decrease in TII is indicative of a more mature, longer, 
capillary-like tube containing fewer EC. Sph 1-P-induc- 
tion of angiogenesis enhances HLMV EC capillary-like 
tube length --28% over capillary tubes formed in the ab- 
sence of phospholipid stimulation. 



Comparison of Sph 1 -P-induced tube maturity with con- 
trol tubes confmns that Sph 1-P enhanced tube develop- 
ment and maturation, shown by a —28% decrease in TII. 
HLMV EC capillary-like tube length and TII were also 
markedly enhanced by 2% serum stimulation, most likely 
due to Sph 1-P present in the serum; but tube length was 
not increased by serum stimulation to the extent that it was 
increased by the combination of Sph 1-P and 2% serum, 
suggesting a synergistic effect of serum and Sph 1-P. 

VEGF is a well-known angiogenic factor, but its ef- 
fect on lung microvascular endothelial cells has not been 
extensively studied. Here, we have examined the effect 
of VEGF stimulation on HLMV EC tube formation. 
Comparison of HLMV EC plated on GFR-Matrigel in- 
duced with VEGF combined with serum reveals that cap- 
illary-like tube length is increased, and these results are 
confirmed by comparison of VEGF-induced TII over 
control. 

The novel EC MLCK isoform consisting of 1,914 
amino acids displaying a higher molecular weight (214 
kD) and a novel amino-terminal stretch of 922 amino 
acids not shared by the smooth muscle MLCK isoform 
was first cloned in the Garcia laboratory (59). Analysis 
of the unique amino terminus of the EC MLCK reveals 
several potential regulatory motifs, including potential 
sites for p60^''^ phosphorylation at Y^^ and Y'*'^^ (59). 
There are several splice variants of EC MLCK derived 
from an mRNA precursor transcribed from the human 
MLCK gene (60). The primary structure of one of these 
variants, EC MLCK 2, is identical to EC MLCK except 
for a deficiency of nucleotides 1,428-1,635, resulting 
from deletion of a single exon. The Y"*^ and Y"*"^^ sites 
for p60*"^ phosphorylation lie within this deleted region. 
After exposure to p60*'''^ in vitro, EC MLCKl is tyrosine 
phosphorylated at these sites and exhibits an increase in 
MLC kinase activity not seen with MLCK 2 (61). Func- 
tional differences between SM MLCK and the EC MLCK 
splice variants are yet to be fully elucidated, but addi- 
tional studies will reveal specific roles for EC MLCK in 
the process of angiogenesis. 

The work of Connolly et al. (29) observed capillary- 
like tube formation and described human umbilical vein 
endothelial cells (HUVEC), which contain dynamic pro- 
trusions and membrane ruffling within the first hour of 
plating on Matrigel. Their work describes aggregation of 
aligned EC in short cord-like structures over the next 6 
h, followed by migration of a population of EC along the 
existing cords with developing lumens. Our immunoflu- 
orescence studies revealed a similar progression of tube 
development by EC and included examination of the sub- 
cellular distribution of Ser-19/Thr-18 phosphoMLC to 
determine a role of MLCK in tube formation. Ser-19/rhr- 
18 phosphoMLC was present within Sph 1-P-induced EC 
during early differentiation, but its distribution was 
largely perinuclear, whereas filamentous actin was con- 
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centrated in ruffling edges. During the early stages of EC 
activation and migration, actin-containing stress fiber or 
bundles were not observed. However, later in tube de- 
velopment, a population of elongated EC did contain 
stress fibers that are closely associated with linear arrays 
of Ser-19/Thr-18 phosphoMLC, suggesting thatMLC ki- 
nase is regulating actomyosin dynamics. These stress 
fiber-containing cells may function to tolerate mechani- 
cal stress within the dynamic forming tube. 

The wide distribution of Ser-19/Thr-18 phosphoMLC 
within EC during tube formation suggested that MLCK 
activity was crucial to regulation of actomyosin dynam- 
ics to facilitate tube formation. Sph 1-P-induced angio- 
genesis was done in the presence of ML-7, a specific 
MLC kinase inhibitor. Surprisingly, inhibition of MLCK 
did not significantly retard Sph 1-P-induced capillary-like 
tube length. ML-7 has been found to reduce HUVEC mi- 
gration after plating on Matrigel, but not early morpho- 
logical changes (29). 

Rho kinase is another regulator of actomyosin dynam- 
ics, downstream of RhoA, which results in stress fiber for- 
mation and may play a role in the cytoskeletal changes 
which occur in tube assembly (62). Y-27632, a specific 
inhibitor of Rho kinase, was included in the Sph 1-P-in- 
duced capillary assembly assay. Similar to the effect of 
inhibition of MLCK activity, attenuation of Rho kinase 
activity did not reduce EC tube formation. This is consis- 
tent with the results of Connolly et al., which included for- 
mation of tubes with visible lumens formed during inhi- 
bition of this Rho effector (29). However, inhibition of 
Rho kinase by Y-27632 induces apoptosis in airway ep- 
ithelial cells, suggesting that Rho kinase has a role in reg- 
ulation of programmed cell death (62). It is possible that 
regulation of actomyosin dynamics by MLC phosphory- 
lation or the Rho cascade are not crucial for early steps in 
HLMV EC tube formation such as activation, prolifera- 
tion, and elongation, but instead may be important in the 
later phases of angiogenesis such as formation of the cen- 
tral lumen and barrier function restoration. 

Apoptosis has been linked to MLC kinase activity for 
regulation of actin dynamics and caspase activation. 
MLCK activity is thought to be crucial for the membrane 
blebbing that occurs during apoptosis induced by serum 
deprivation (36-38). Programmed cell death plays a role 
in lumen formation in a maturing capillary-like tube (35). 
Immunofluorescence imaging reveals that Sph 1-P-in- 
duced EC do not show caspase-3-positive staining until 
late stages (>15 h) of tube formation, thus reinforcing 
the idea that apoptosis may eliminate a subpopulation of 
EC to create gaps which contribute to the nascent lumen. 
We performed an Sph 1-P-induced tube formation assay 
in the presence of zVAD-I^K to inhibit caspase activa- 
tion and subsequent apoptosis and to determine its effect 
on EC tube growth. Inhibition of apoptosis did not re- 
duce the length of developing Sph 1-P-induced or con- 



trol-induced HLMV EC capillary-like tubes, however the 
TII of zVAD-FMK treated tubes was significantly higher 
(p < 0.001) than control Sph 1-P-induced tubes. These 
data suggest that the increase in TII values is the result 
of a greater number of EC in the capillary-like tubes due 
to a decrease in caspase-mediated apoptodc cell loss, con- 
sistent with the idea that apoptosis of a subpopulation of 
the EC within the capillary-like tube may be necessary 
for Sph 1-P-induced tube maturation and subsequent lu- 
men formation. 

This study describes an increase in differentiation of 
lung microvascular endothelial cells to capillary-like ves- 
sels by platelet-derived phospholipids. We have described 
the concomitant Sph 1-P-induced actomyosin rearrange- 
ment that drives morphology changes, and migration into 
elongated tube like structures. These data link caspase ac- 
tivation and apoptosis to microvascular tube maturation. 
This study adds to our understanding of signaling re- 
sponses in the lung that result in neovascularization. 
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